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PREFACE. 



The form of dialogue appears to me eminently suited 
to the thorough sifting of a subject confessedly ex- 
tremely difficult, and on which there as yet can hardly 
be said to exist the means of laying down satisfactory, 
clear, and unquestionable doctrines. The whole argu- 
ments on all its parts are thus subjected to scrutiny ; 
all possible objections are brought under consideration; 
and the ground is cleared for future discovery, even if 
no results shall for the present be obtained sufficiently 
free from doubt to rest upon. I do not certainly con- 
ceiye that in the present case no progress has been 
made towards such results; but the doctrine is still 
encumbered with much difficulty; and there exists no 
work, to my knowledge, in which the subject has been 
fully investigated. In the writings of ancient philoso- 
phers this form of inquiry was very generally adopted, 
but it must be admitted, that in almost every instance, 
the ^^>rm of dialogue alone was observed. An excuse 
was thus given for making the discourse more desultory 
and less elaborate than a complete and systematic 
dissertation : but the prolocutors were very far from 
dividing the argumentation among them. One alone, 
as Socrates in Plato's Dialogues^ perfoTmedi \i^^'5 
the whole; and the others were merely asaeiAet^- ^'Ck 
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the following Dialogues, the conflict of argumem 
either side is real throughout ; so that the subjei 
fully sifted, the argument placed in all the light 
which it was found possible to view it. As for 
fictitious nature of such dialogues, Cicero has long 
observed, when writing to one of his prolocutori 
" Puto fore, ut, cum legeris, mirere nos id locutos 
inter nos, quod nunquam locuti sumus. Sod i 
morem dialogorum."* Nevertheless, a good dea 
discussion, both by letter and in conversation, 
taken place between the persons of the present dra 

* Ep. ad Fam., lib. iz., 8. 
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NATURAL THEOLOGY. 



I TO 

I 

* JOHN CHAKLES VISCOUNT ALTHORPE .♦ 

The composition of this discourse was undertaken in 
consequence of an observation which I had often made^ 
that scientific men are apt to regard the study of 
Natural Religion as little connected with philosophical 
pursuits. Many of the persons to whom I allude were 
men of religious habits of thinking ; others were free 
from any disposition towards scepticism, rather because 
they had not much discussed the subject, than because 
they had formed fixed opinions upon it after inquiry : 
but the bulk of them rehed Uttle upon Natural Theo- 
, which they seemed to regard as a speculation 

It rather on fancy than on argument; or, at any 
rate, as a kind of knowledge quite diflferent from either 
physical or moral science. It therefore appeared to 
me desirable to define, more precisely than had yet 
been done, the place and the claims of Natural Theology 
among the various branches of human knowledge. 

About the same time* our Society ,t as you may 
recollect, was strongly urged to pubush an edition of 
Dr. Paley's popular work, with copious and scientific 
illustrations. We hotb favoured this plan ; \>\A »omei ol 

• Tbe late Earl Spmoer. f For the Diffoidon o£ Uae&ii "Kno^Afid^ 
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our colleagues justly apprehended that the adoption of 
it might open the door to the introduction of religious 
controversy among us, against our fundamental prin- 
ciples; ana the scheme was abandoned. I regarded 
it, however, as expedient to carry this plan into exe- 
cution by individual exertion; and our worthy and 
accomplished colleague. Sir Charles Bell — ^whose ad- 
mirable treatise on Animal Mechanics pointed him out 
as the fellow-labourer I should most desire — ^fortun- 
ately agreed to share the work of the illustrations. 
In these we have made a very considerable progress ; 
and I now inscribe this publication, but particularly 
the Preliminary Discourse, to you. It was, with the 
exception of the Third Section of Part I., and the 
greater portion of the Notes, written at the end of 
1830, in 1831, and the latter part of 1833, and a 
portion was added in the autumn of 1834. In those 
days I held the Great Seal of this kingdom ; and it 
was impossible to finish the work while many cares of 
another kind pressed upon me. But the first leisure 
that could be obtained was devoted to this object, and 
to a careful revision of what had been written in a 
season less auspicious for such speculations. 

I inscribe the fruits of those studies to you, not 
merely as a token of ancient friendship — ^for that you 
do not require; — nor because I always have found 
you, whether in possession or in resistance of power, a 
fellow-labourer to maintain our common principles, 
ahke firm, faithful, disinterested — for your known 
public character wants no testimony from me ; nor yet 
because a work on such a subject needs the patronage 
of a great name — for it would be afiectation in me 
to pretend any such motive ; but because you have 
devoted much of your time to such inquiries — are 
beyond most men sensible of their importance — concur 
generally in the opinions which I profess to maintain — 
and bad even /brmed the design of gWm^ to the world 
J'our thoughts upon the subject, aa 1 \io^e ^xA \x\y&\. 
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you now will be moved to do all the more for the pre- 
sent address. In this view, your authority will prove 
of great value to the cause of truth, however super- 
fluous the patronage of even your name might be to 
recommend the most important of all studies. 

Had our lamented friend, Romilly, Uved, you are 
aware that not even these considerations would have 
made me address any one but him, with whom I had 
oftentimes speculated upon this ground. Both of us 
have been visited with tiie most severe affictions, of a 
far nearer and more lasting kind than even his re- 
moval, and we are now left with few things to care for ; 
yet, ever since the time I followed him to the grave, I 
question if either of us has read, without meditating 
upon the irreparable loss we and all men then sustaineo, 
the words of the ancient philosopher best imbued >vith 
religious opinions — " Pronciscar enim non ad eos solum 
viros, de quibus ante dixi sed etiam ad Catonem meum, 
quo nemo vir melior natus est, nemo pietate prsestan- 
tior ; cujus a me corpus crematum est animus vero non 
me deserens, sed respectans, in ea profecto loca discessit, 
quo mihi ipsi cernebat esse veniendum ; quem ego meum 
casum fortiter ferre visus sum, non quo SBquo animo 
ferrem; sed me ipse consolabar, existimans, non long- 
inquum inter nos digressum et discessum fore." * 

* ** For I shall go not only to meet those of whom I have been speaking, 
but also to my Cato, than whom a better man never was bom, nor one of 
more eminent piety, whose remains I attended to the grave; while his 
sool, not quitting, bat looking down upon me, departed to those regions 
whither he saw I should follow — a loss which I seemed to bear with 
fortitude, not because I could sustain it with an equal mind, but because I 
consoled myself with the reflection that the interval between our separa- 
ti<m and our meeting could not be long.*' — Cicero De Senectate. 



INTRODUCTION. 



ABRANaEMEirr OF BUBJEOTB AND EXPLANATION OF TERMS. 

The words Theology and Religion are often used as 
synonymous. Thus Natural Theology and Natural 
Religion are by many confounded together. But 
the more accurate use of the words is that which 
makes Theology the science, and Religion its subject ; 
and in this manner are they distinguished when we 
speak of a " professor of theology," and a " sense of 
reUgion." 

There is, however, as regards Natural Theology, a 
more limited use of the word, which confines it to the 
knowledge and attributes of the Deity, and regards 
the speculation concerning his will, and our hopes 
from and duties towards hmi, as another branch of the 
science, termed Natural Religion, in contradistinction 
to the former. Dr. Paley hardly touches on this latter 
branch in his book, there being only about one-sixtieth 
part devoted to it, and that incidentally in treating of 
the attributes. Indeed, though in the dedication he 
uses the word Religion as synonymous with Theology, 
the title and the arrangement of his discourse show 
that he generally employed the term Natural Theo- 
logy in its restricted sense. Bishop Butler, on the 
other hand, seems to have used Natural Religion in a 
sense equally restricted, but certainly httle warranted 
by custom ; for that portion of his work which treats 
of Natural Religion is confined to a future state and 
^e moral government of God, aia \£ \i^ Qi\\)aaT \\!^^ 
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Natural Religion and Natural Theology to be two 
branches of one subject, or Natural religion to be 
a branch of Natural Theoloscy. The older writers, 
Clarke, Bentley, Derham, sem to have sometime^ 
used the words indifferently, but never to have re- 

arded Natural Religion in tiie restricted acceptation. 

'he ancients genendly used Religion in a qualified 
sense, either as connected with an obli£:ation, or as 
Bynonymouswithpperstition., 

This Discourse is not a treatise of Natural Theology : 
it has not for its design an exposition of the doctrines 
whereof Natural Theology consists. But its object is, 
first, to explain the nature of the evidence upon which 
it rests — ^to show that it is a science, the truths of which 
are discovered by induction, like the truths of Natural 
and Moral Philosophy — ^that it is a branch of science 
partaking of the nature of each of those great divisions 
of human knowledge, and not merely closely allied to 
them both. Secondly, the object of the Discourse is 
to explain the advantages attending this study. The 
work, therefore, is a logical one. 

We have commented upon the use of the terms 
Theology and Religion. As it is highly desirable to 
keep scientific language precise, and always to use the 
same terms in the same sense, we shall now further 
observe upon the word ^' moral" in relation to science 
or faculties. It is sometimes used to denote the whole 
of our mental faculties, and in opposition to natural 
and physical, as when we speak of *^ moral science" 
" moral truths" " moral philosophy" But it is also 
used in contradistinction to '' intellectual" or "mm- 
tal" and in connection with or in reference to obUga- 
tion ; and then it relates to rights and duties, and is 
synonymous with ethical. It seems advisable to use it 
always in this sense, and to employ the words spiritual 
and mental in opposition to natural and material; 
and ps^oholoffieal, as applied to the science oi xoflA* 
ID opposition to physical. Again, a da&tmc^XL *ti^ 



8 A DISCOUBSB OF NATUBAL THEOLOGY. 

sometimes made between the intellectual and moral 
powers or faculties — ^the former being those of the 
understanding, the latter those of the will, or, as they 
are often cafled, the " active powers" — ^that is, the 
passions and feelings. It seems better to use the word 
(zctive for this purpose as opposed to intellectual. 
Thus we shall first have these general terms, spiritual 
or mental, as applied to the unmaterial part of the 
creation, and psychological, as applied to the science 
which treats of it. We shall next have a subdivision 
of the mental faculties into intellectual and active; 
both form the subjects o{ psychological science. Moral 
science, in its restricted sense, and properly so called, 
will then denote that branch which treats of duties, 
and of what is implied in those duties, their correlative 
rights : it will, in short, be ethical science. 

Thus the science of mind — say Metaphysical science 
— may be said to consist of two great branches, the one 
of which treats of existences, the other of duties. The 
one accordingly has been termed with great accuracy. 
Ontology, speaking of that which is; the other, Deonr 
tology, speaking ofthat which ought to be. The former, 
however, comprehends properly all physical as well as 
mental science. The division which appears upon the 
whole most convenient is this: That metaphysical 
science, as contradistinguished from physical, is either 
psychological, which treats of the faculties both intel- 
lectual and active, but treats of existences only; or 
moral, which treats of rights and duties, and is dis- 
tinguishable from psychobgical, though plainly con- 
nected with it nearly as corollaries are with the pro- 
positions from whence they flow. Then physical truths, 
m one respect, come under the same head with the 
first branch of metaphysical truths. Physical as well 
a§ psychological science treats of existences, while moral 
science alone treats of duties. 
According to a like arrangement, Natural Theology 
consista of two great braacueB, one xe^Tc^j^kki^ Oioxy- 
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fogry, the other analogous to Deontology. The former 
comprehends the discovery of the existence and attri- 
bute of a Creator, by investigating the evidences of 
design in the works of the creation, material as well 
as spiritual. The latter relates to the discovery of 
his will and probable intentions with regard to his 
creatures, their conduct and their duty. The former 
resembles the physical and psychologiical sciences, 
and treats of the evidences of design, wisdom, and 
goodness exhibited both in the natural and spiritual 
worlds. 

The latter resembles rather the department of 
moral science, as distinguished from both physical and 
psychological. We may thus consider the science of 
Natural Theology as consisting, like all inductive 
science, of three compartments, Natural, Mental, and 
Moral ; or, taking the Greek terms, Physical, Psycho- 
logical, and Ethical. 

This classification is convenient, and its grounds are 
very fit to be premised — ^at the same time that we 
must admit the question to be one only of classification 
and technoloffv. Having so stated the divisions of the 
subject, and tL meaning of the terms used in relation 
to those divisions, I shalT assume this arrangement and 
adhere to this phraseology, as convenient, though far 
from representing it to be the best. In such Sscus- 
fflons it IS far more important to employ one uniform 
and previously explained language or arrangement, 
than to be very curious in adopting the best. No 
classification indeed can, from the nature of things, be 
rigorously exact. All the branches of science, even of 
natural philosophy, much more of metaphysical, run 
into each other, and are separated by gradations rather 
than by lines of demarcation. Nor could any scientific 
language we possess help breaking down under us in aa 
attempt to maintain a perfectly logical arrangements* 

• NotB I. 
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Analysis of the Work. 

The order of this Discourse is thus set out : — 

The First Part treats of the nature of the subject, 
and the kind of evidence upon which Natural Theology 
rests. 

The Second Part treats of the advantages derived 
from the study of the science. 

The former Part is divided into seven sections. The 
first is introductory, and treats of the kind of evidence 
by which the truths of Physical and Psychological 
science are investigated, and shows there is as great 
an appearance of diversity between the manner in 
which we arrive at the knowledge of different truths • 
in those inductive sciences, as there is between the 
nature of any such inductive investigation and the 

!)roofs of the ontological branches of Natural Theo- 
ogy. But that diversity is proved to be only apparent ; 
ana hence it is inferred, that the supposed difference 
in the proofs of Natural Theology may also be only 
apparent. 

The aecond section continues the application of this 
argument to the Physical branch of Natural Theology, 
and shows further proofs that the first branch of 
Natural Theology is as much an inductive science as 
Physics or Natural Philosophy. The first section com- 
pared the ontological branches of Natural Theology 
with all inductive science, physical as well as psycho- 
logical. The second compares the physical branch of 
Natural Theology with physical science only. 

The third section compares the psychological branch 
of Natural Theology with psychological science, and 
ediows that both rest alike upon mAuc\Aoii. 
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The fourth section shows that the argumentum ^ 
priori is unsound to a great degree — ^that it is in- 
sufficient for the purpose to which it is applied — ^that 
it serves only to a mnited extent — and that to this 
extent it is in reality not distinguishable from induc- 
tion, OP the argumentum a posteriori. 

The Jifih section treats of the second or Moral, — ^the 
deontological branch of Natural Theology, and shows 
that it rests upon the same kind of eyidence with 
moral science, and is, strictly speaking, as much a 
branch of inductive knowledge. 

The sixth section examines the doctrines of Lord 
Bacon respecting Final Causes, and shows that he was 
not adverse to the speculation when kept within due 
bounds. 

The seventh section examines the true nature of 
inductive analysis and synthesis, and points out some 
important errors prevailing on this subject. 

In treating of the proofs of design displayed by the 
mental constitution of living creatures, and in treating 
of the Soul's immortaUty, it becomes necessary to enter 
more at large into the subject, and therefore the third 
and the Ji/ih sections are not, like the others, mere 
logical discourses in which the doctrines <5f Natural 
Theology are assumed rather than explained. The 
subjects of those two sections have not been sufficiently 
handled in professed treatises upon Natural Theology, 
which have been almost wholly confined to the first 
branch of the science — ^the proofs of the Deity's exist- 
ence and attributes — and to the physical portion of that 
branch. This defect I have endeavoured to supply. 



The Second Part, which treats of tlie aAvaiit^^ei"9» qS. 
ibe study, consists of three sections. 



3 
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The first shows that the precise kind of pk 
derived from the investigation of scientific tru 
derived from this study. 

The second treats of the pleasures which are pe 
to this study. 

The third treats of the connection of Natural 
Revealed ReUgion.* 

* I have heard it said that some ideas in one part of this D: 
had been anticipated by a work of Dr. Crombie. That such coin 
is purely accidental must appear from this, that having mislaid h 
when it reached me, I have never read one Jine of it to this ] 
Sept, 1845. 
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PART THE FIRST. 

NATUBE OF THE SCIENCE, AND OF ITS 

EVIDENCES. 



SECTION L 

INTBODUCTORY VIEW OP THE METHOD OF INVBSTIGA- 
TION PURSUED IN THE PHYSICAL AND PSYCHOLOGICAL 
SCIENCES. 

The faculties as well as the feelings of the human mind, 
its intellectual as well as its active powers, are em- 
ployed without any intermission, although with vary- 
mg degrees of exertion, in one of two ways — either m 
regard to some object immediately connected with the 
supply of our wants, or in regard, to subjects of mere 
contemplation. The first class of exertions relates to 
all the objects of necessity, of comfort, or of physical 
enjoyment : in the pursuit of these, the powers of the un- 
derstanding, or the passions, or both together, are, with 
nearly the whole of mankind, employed during the 
greater portion of their existence, and, with the bulk 
of mankind, during almost the whole of their existence. 
The other class of mental exertions, which engrosses but 
a very few men for the greater part of their lives, and 
occupies the majority only occasionally and at consi- 
derable intervals, comprehends within its Bcope «3i \5ckfe 
mhjects of meditation and reflection — of mereVy s^ecvv- 
btire reasoning and discussion : it is coiXi]poaei oi ^Sl 
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the eflforts which our understanding can make, and all 
the desires which we can feel, upon subjects of mere 
science or taste, matters which begin and end in intel- 
lectual or moral gratification. 

It is unquestionably true that these two grand 
branches of exertion haye an intimate connexion with 
each other. The pursuits of science lend constant 
assistance to those of active life; and the practical 
exercise of the mental powers constantly furthers the 
progress of science merely speculative. But the two 
provinces are nevertheless perfectly distinguishable, 
and ought not to be confounded. The corollary from 
a scientific discovery may be the improvement of a 
very ordinary machine or a common working tool; 
yet the establishment of the speculative truth may 
nave been the primary object of the philosopher who 
discovered it ; and to learn that truth is the immediate 
purpose of him who studies the philosopher's system. 
So the better regulation of the affections or the more 
entire control of the passions may be the result of an 
acquaintance with our mental constitution ; but the 
object of him who studies the laws of mind is merely 
to become acquainted with the spiritual part of our 
nature. In like manner, it is very possible that the 
knowledge of a scientific truth may force itself upon 
one whose feculties or feelings are primarily engaged 
in some active exertion. Some physical law, or some 
psychological truth, may be discovered by one only 
intent upon supplying a physical want, or obtaining a 
mental enjoyment. Sut here, as in the former case, 
the scientific or ^eculative object is only incidental or 
collateral to the main pursuit : the matter of contem- 
plation is the corollary, the matter of action the pro- 
position. 

The merely contemplative pursuits which thus form 
one of the ffreat branches of mental exertion seem 
again to be mvisible into two das%e», by a line that, to 
a careless observer, appeara axxf^dsnAy ^"bfei^dL. Tto 
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jects of our inquiry and meditation appear to be 
;her those things in the physical and spiritual worlds 
th which we are conversant through our senses or 
' means of our internal consciousness, or those things 
th which we are made acquainted only by reason- 
? — by the evidence of things unseen and unfelt. We 
aier (iiscuss the properties and relations of actually 
rceived and conceived beings, physical and mental 
-that is, the ob^ectsof sense%a5 ^f consdousnes*- 
we carry our inquiries beyond those things which 
J see and feel ; we investigate the origin of them and 
ourselves ; we rise from the contemplation of nature 
d of the spirit within us, to the m»st cause of all, 
•th of body and of mind. To the one class of specu^ 
ion belong Ae inquiries how matter and minS are 
uned, and how they act ; to the other class belong 
e inquiries whence they proceed, and whither they 
ad. In a word, the structure and relations of the 
iverse form the subject of the one branch of philoso- 
ly, and may be termed Human Science; the origin 
d destiny of the universe forms the subject of its 
ber branch, and is termed Divine Science, or Theo^ 

S-i.. no. to be denied «^* caseation ^.b, 
nvenient ; indeed, it rests upon some real founda- 
►n; for the speculations which compose these two 
anches have certain common differences and common 
semblances. Yet it is equally certain, that nothing 
t an imperfect knowledge of the subject, or a super- 
ial attention to it, can permit us to think that there 
any well-defined boundary which separates the two 
ids of philosophy ; that the methods of investigation 
3 different in each ; and that the kind of evidence 
ties by which the truths of the one and of the other 
tss are demonstrated. The error is far more exten- 
e in its consequences than a mere inaccxiraic^ ^i 
jssificatioD; for it materially impairs the force oi V5afe 
«o6 apon which Natural Theology rests, TUe ^t^ 
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position which I would place in its stead is, That this 
science is strictly a branch of inductive philosophy, 
formed and supported by the same kind of reasoning 
upon which the Physical and Psychological sciences 
are founded. This important point will be established 
by a fuller explanation ; and we shall best set about 
this task by showing in the first place, that the same 
apparent diversity of evidence exists in the different 
subjects or departments of the branch which we have 
termed Human science. It seems to exist there on a 
superficial examination : if a closer scrutiny puts that 
appearance to flight, the inference is legitimate, that 
there may be no better ground for admitSng an essen- 
tial difference between the foundations of Human 
Science and Divine. 

The careless inquirer into physical truth would 
certainly think he had seized on a sound principle of 
classification, if he should divide the objects with which 
philosophy, Natural and Mental, is conversant, into two 
classes — ^those objects of which we know the existence 
by our senses or our consciousness ; that is, external 
objects which we see, touch, taste, and smell, internal 
ideas which we conceive or remember, or emotions 
which we feel — ^and those objects of which we only 
know the existence by a process of reasoning, founded 
upon something originally presented by the senses or 
by consciousness. The superficial reasoner would range 
under the first of these heads the members of the ani- 
mal, vegetable, and mineral kingdoms ; the heavenly 
bodies ; the mind — ^for we are supposing him to be so 
far capable of reflection as to know that the proof of 
the mmd's separate existence is, at the least, as short, 
plain and direct, as that of the body, or of external 
objects. Under the second head he would range 
generally whatever objects of examination are not 
directly perceived by the senses, or felt by conscious- 
ness. 

But a moment's reflection wiQ. B\iOYr \>o\Xv 'Wn -^et^ 
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»rt a way this classification would carry our inaccu- 
e logician, and how entirely his principle fails to 
>port him even during that Utile part of the journey, 
us the examination of certain visible objects and 
>earances enables us to ascertain the laws of light 
I of vision. Our senses teach us that colours di&r, 
I that their mixture forms other hues; that their 
lence is black, their combination in certain propor- 
is white. We are in the same way enabled to 
ierstand that the organ of vision performs its func- 
IS by a natural apparatus resembling, though far sur- 
ising, certain instruments of our own constructing, 
1 tnat therefore it works on the same principles, 
t that hght, which can be perceived directly by 
le of our senses, exists as a separate body, we only 
3r by a process of reasoning from things which our 
5es do perceive. So we are acquainted with the 
jcts of heat ; we .know that it extends the dimensions 
whatever matter it penetrates; we feel its effects 
m our own nerves when subjected to its operation ; 
I we see its effects in augmenting, liquefying, and 
lomposing other bodies ; but its existence as a separ- 

substance we do not know, except by reasoning 
I by analogy. Again, to which of the two classes 
st we refer the air? Its existence is not made 
)wn by the sight, the smell, the taste ; but is it by 

touch ? Assuredly a stream of it blown upon the 
ves of touch produces a certain effect ; but to infer 
m thence the existence of a rare, hght, invisible, and 
palpable fluid, is clearly an operation of reasoning, 
much as that which enables us to infer the existence 
ight or heat from their perceptible effects. But fur- 
rmore, we are accustomed to speak of seeing motion ; 
[ the reasoner whom we are supposing would cer- 
dy class the phenomena of mechanics, and possibly 
lynamics generally, including astronomy, under his 
b head, of things known immediately by tYie ^eii^e^. 
assuredljr notmng can he more certain tliaal\va\i^"^ 

c 
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knowledge of motaon is a deduction of reasoning, not a 
perception of sense ; it is derived from the comparison 
of two positions : the idea of a change of place is the 
result of that comparison attained by a short process 
of reasoning ; and the estimate of velocity is the result 
of another process of reasoning and of recollection. 
Thus, then, there is at once excluded from the first class 
ahnost the whole range of natural philosophy. But 
are we quite sure that anything remains which when 
severely examined will stand the test? Let us attend 
a little more closely to the things which we have passed 
over hastily, as if admitting that they belonged to the 
first class. 

It is said that we do not see light, and we certainly 
can know its existence directly by no other sense but 
that of sight, but that we see objects variously illu- 
minated, and therefore that the existence of hght is an 
inference of reason, and the diversity of colour an 
object of sense. But the very idea of diversity impUes 
reasoning, for it is the resiUt of a comparison; and 
when we affirm that white hght is composed of the 
seven primary colours in certL proporti'ons, we state 
a proposition which is the result of much reasoning — 
reasoning, it is true, founded upon sensations or un- 
pressions upon the senses ; but not less founded upon 
such sensalSons is the reasoning which makes us beUeve 
in the existence of a body called light. The same may 
be said of heat and the phenomena of heated bodies. 
The existence of heat is an inference from certain 
phenomena, that is, certain effects produced on our 
external senses by certain bodies, or certain changes 
which liose sense^s undergo in tfxe neighbourhSof 
those bodies ; but it is not more an mference of reason 
than the* proposition that heat extends or liquefies 
bodies, for that is merely a conclusion drawn from 
comparing our sensations occasioned by the external 
obieds placed in varying circumstances. 

But can we say that there is no process of reasoning 
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even in the simplest case which we have supposed our 
reasoner to put — ^the existence of the three kinffdoms ; 
of nature, of the heavenly bodies, of the mind ? It is 
certain that there is in every one of these cases a pro- 
cess of reasoning. A certain sensation is excited in the 
mind through the sense of vision ; it is an inference of 
reason that this must have been excited by something, 
or must have had a cause. That the cause must haye 
been external may possibly be allowed to be another 
inference which reason could make unaided by the 
evidence of any other sense. But to discover that the 
cause was at any the least distance &om the organ of 
vision clearly required a new process of reasoning, 
considerable experience, and the indications of other 
senses; for the young man whom Mr. Cheselden 
couched for a cataract at first believed that everything 
he saw touched his eye. Experience and reasoning, 
therefore, are required to teach us the existence of 
external objects ; and all that relates to their relations 
of size, colour, motion, habits, in a word, the whole 
philosophy of them, must of course be the result of 
still longer and more complicated processes of reason- 
ing. So of the existence of the mind : although un- 
doubtedly the process of reasoning is here the shortest 
of all and the least liable to deception, yet so connected 
are all its phenomena with those of the body, that 
it requires a process of abstraction alien from the 
ordinary habits of most men, to be persuaded that 
we have a more undeniable evidence of its separate 
existence than we even have of the separate existence 
of the body. 

It thus clearly appears that we have been justified 
in calling the classifier whose case we have been sup- 
posing, a careless inquirer, a superficial reasoner, an 
imperfect logician; that there is no real foundation for , 
the distinction which we have supposed him to take 
between the different objects of scientific invest\gaAA.o\i\ 
that the eyidoDce upon which our assent to \)ot\i c\a&^^"^ 
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of truths reposes is of the same kind, namely, the in- 
ferences drawn by reasoning from sensations or ideas 
originally presented by the external senses, or by our 
inward consciousness. 

If, then, the distinction which at first appeared solid 
is found to be without any warrant in the different 
kinds of human science, has it any better grounds 
when we apply it to draw the Ime between that 
branch of philosophy itself, and the other which has 
been termed Divine, or theology ? In other words, is 
there any real, any specific difference between the 
method of investigation, the nature of the evidence, in 
the two departments of speculation? Although this 
preliminary discourse, and mdeed the work itself which 
it introduces, and all the illustrations of it, are cal- 
culated throughout to furnish the answer to the ques- 
tion, we shall yet add a few particulars in this place, 
in order to show how precisely the same fallacy which 
we have been exposing, in regard to the classification 
of objects in ordinary scientific research, gives rise to 
the more general classification or separation of all 
science into two distinct branches, human and divine, 
and how erroneous it is to suppose that these two 
branches rest upon different foundations. 
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SECTION 11. 

COMPABISdN OF THE PHYSICAL BRANCH OF NATURAL 
THEOLOGY WITH PHYSICS. 

The two inquiries — ^that into the nature and constitu- 
tion of the universe, and that into the evidence of 
design which it displays — in a word, physics and 
psydiology, philosopny whether natural and mental, 
and the fanoamental branch of Natural Theology, — 
are not only closely allied one to the other, but are to 
a very considerable extent identical. The two paths 
of investigation for a great part of the way completely 
coincide. The same mduction of facts which leads us 
to a knowledge of the structure of the eye, and its 
functions in the animal economy, leads us to the know- 
ledge of its adaptation to the properties of light. It is 
a truth of physics, in the strictest sense of the word, 
that vision is performed by the eye refracting light, 
and making it converge to a focus upon the retma; 
and that the peculiar combination of its lenses, and 
the different materials they are composed of, correct 
the indistinctness which would otherwise arise from the 
different refrangibility of light ; in other words, make 
the eye an aclicromatic instrument. But if this is not 
also a truth in Natural Theology, it is a position from 
which, by the shortest possible process of reasoning, 
we arrive at a theological truth — ^namely, that the 
instrument so successfmly performing a given service 
by means of this curious structure, must have been 
formed with a knowledge of the properties of light. 
The position from which so easy a step \)Tms;a w^ \ft 
tills doctiwe of Natural Theology was gained\>'j ^^iirv^^Xi 
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induction. Upon the same evidence which all natural 
science rests on, reposes the knowledge that the eye is 
an optical instrument : this is a truth common to both 
I^hysics and Theology. Before the days of Sir Isaac 
Newton men knew that they saw by means of the eye, 
and that the eye was constructed upon optical prin- 
ciples ; but the reason of its peculiar conformation they 
knew not, because they were ignorant of the different 
reffangibility of light. When his discoveries taught 
this truth, it was found to have been acted upon, and 
consequently known, by the Being who created the 
eye. Still our knowledge was imperfect ; and it was 
reserved for Mr. Dollond to discover another law of 
nature — the different dispersive powers of different 
substances — ^which enabled him to compound an object- 
glass that more effectually corrected the various re- 
tangibility of the rays. It was now observed that 
this truth also must have been known to the maker of 
the eye ; for upon its basis is that instrument, far more 

¥3rfect than the achromatic glass of Dollond, framed* 
hese things are truths in botii physics and theology ; 
they are truths taught us by the self-same process of 
investigation, and resting upon the self-same kind of 
evidence. 

When we extend our inquiries, and observe the 
varieties of this perfect instrument, we mark the adap- 
tation of changes to the diversity of circumstances, as 
in different^Smals: and the t^ths thus learnt are 
in like manner common to Physical and Theological 
science; that is, to Natural History, or Comparative 
Anatomy, and Natural Theology. 

That beautiful instrument, so artistly conlrived tiiat 
the most mgenious workman could not imagine an im- 
provement of it, becomes still more interesting and more 
wonderful, when we find that its conformation is varied 
with the different necessities of each animal. K the 
animal prowls by night, we see the opening of the 
pupil, and the power of conceiilTa^Aoii m tVsLft Q^e 
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increased. K an amphibious animal has occasionaUy 
to dive into the water, with the change of the medimn 
through which the rays pass there is an accommodation 
in the condition of the humours, and the eye partakes 
of the eye both of the quadruped and of the fish. 

So, having contemplated the apparatus for protection 
in the human eve, we find that in the lower animals, 
who want both the accessory means of cleaning the eye 
and ihe ingenuity to accompUit by other mSles tii 
the eyehds, an additional eyehd, a new apparatus, is 
proYiied for this purpose. \ 

Again, in fishes, whose eye is washed by the ele- 
ment in which they move, all the exterior apparatus is 
unnecessary, and is dismissed; but in the crab, and 
especially in that species which lies in mud, the very 
peculiar and horny prominent eye, which everybody 
must have observed, would be quite obscured were it 
not for a particular provision. There is a little brush 
of hair above the eye, against which the eye is occa- 
sionally raised to wipe off what may adhere to it. The 
form of the eye, the particular mode in which it is 
moved, and, we mav say, the coarseness of the instru- 
ment compared with the parts of the same orsan in 
the higher class of animals, make the mechanism of 
eyehds and of lachrymal glands unsuitable. The 
mechanism used for this purpose is discovered by 
observation and reasoning: that it is contrived for 
this purpose is equally a discovery of observation and 
reasoning. Both propositions are strictly propositions 
of physical science. 

The same remarks apply to every part of the animal 
body. The use to which each member is subservient, 
and the manner in which it is enabled so to perform 
its functions as to serve that appointed use, is learnt 
by an induction of the strictest kind. But it is impos- 
mble to deny, that what induction thus teaches forms 
the great bulk of all Natural Theology. T\ie Q^<fe^^assvl 
which the theologian always puts upon eada. ^^os^tj 
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of a purpose manifestly accomplished is this : " Suppose 
I had tlus operation to perform by mechanical means, 
and were acquainted with the laws regulating the 
action of matter, should I attempt it in any other way 
than I here see practised?" If the answer is in the 
negative, the consequence is irresistible, that some 
power, capable of acting with design, and possessing 
the supposed knowledge, employed the means which 
we see used. But this negative answer is the result of 
reasoning founded upon induction, and rests upon the 
same evidence whereon the doctrines of all physical 
science are discovered and believed. And the mfer- 
ence to which that negative answer so ineyitably leads 
is a truth in Natural Theology ; for it is only anoth^ 
way of asserting that design and knowledge are evinced 
in the works and functions of nature. 

It may further illustrate the argument to take one 
or two other examples. When a bird's egg is ex- 
amined, it is found to consist of three parts; the 
chick, the yolk in which the chick is placed, and the 
white in wtdch the yolk swims. The yolk is lighter 
than the white ; and is attached to it at two points by 
the treadles. If a line were drawn through these two 
points it would pass below the centre of gravity of the 
yolk. From this arrangement it must follow that the 
chick is always uppermost, roll the egg how you will ; 
consequently, the chick is always kept nearest to the 
breast or belly of the mother while she is sitting. 
Suppose, then, that any one acquainted with the laws 
of motion had to contrive things so as to secure this 
position for the little speck or sac in question, in order 
to its receiving the necessary heat from the hen — 
could he proceed otherwise than by placing it in the 
lighter liquid, and suspending that liquid in the heavier, 
so that its centre of gravity should be above the line 
or plane of suspension? Assuredly not; for in no 
other way could his purpose be accomplished. This 
position is attained by a strict induction; it is sup- 
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ported by the same kind of evidence on which all 
physical truths rest. But it leads by a single step to 
another truth in If atural Theology ; that the egg must 
have been formed by some hand skilful in mechanism, 
and acting with the knowledge of dynamics. 

The forms of the bones and joints, and the tendons 
or cords which play over them, afford a variety of 
instances of the most perfect mechanical adjustment. 
Sometimes the power is sacrificed for rapidity of motion, 
and sometimes rapidity is sacrificed for power. Our 
knee-pan, or patella, {ligamentum patellae,) throws off 
the tendon which is attached to it from the centre of 
motion, and therefore adds to the power of the muscles 
of the thigh, which enables us to rise or to leap. We 
have a mechanism of precisely the same kind in the 
lesser joints, where the bones, answering the purposes 
of the patella, are formed of a diminutive size.* In 
the toes of the ostrich the material is different, but the 
mechanism is the same. An elastic cushion is placed 
between the tendon and the joint, which, whilst it 
throws off the tendon from the centre of motion, and 
therefore adds to the power of the flexor muscle, gives 
elasticity to the bottom of the foot. And we recognize 
the intention of this when we remember that this bird 
does not fly, but runs with great swiftness, and that 
the whole weight rests upon the foot, which has but 
little relative breadth; these elastic cushions serving 
in some degree the same office as the elastic frog of 
the horse's hoof, or the cushion in the bottom of the 
camel's foot. 

The web-foot of a water-fowl is an inimitable paddle ; 
and all the ingenuity of the present day exerted to 
improve our steam-boats makes nothing to approach 
it. The flexor tendon of the toes of the duck is so 
directed over the heads of the bones of the thigh and 
leg, that it i&nlade tight when the creature bends its 

• Hence called Sesamoid, &om Sesamum^ a kind o£ gtaAXi. 
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leg, and is relaxed when the leg is stretched out. 
When the bird draws its foot up, the toes are drawn 
together, in consequence of the bent position of the 
bones of the leg pressing on the tendon. When, on 
the contrary, it pushes the leg out straight, in making 
the stroke, the tendons are relieved from the pressure 
of the heel-bone, and the toes are permitted to be ftdly 
extended and at the same time expanded, so that the 
web between them meets the resistance of a large 
volume of water. 

In another class of birds, those which roost upon the 
branch of a tree, the same mechanism answers another 
purpose. The great length of the toes of these birds 
enables them to grasp the branch ; yet were they sup- 
ported by voluntary effort alone, and were there no 
other provision maae, their grasp would relax in sleep, 
and they must fall. But, on the contrary, we know 
that they roost on one foot, and maintain a firm atti- 
tude. Borelli has taken pains to explain how this is. 
The muscle which bends the toes lies on the fore part 
of the thigh, and runs over the joint which corresponds 
with our knee-joint; from the fore part its tendon 
passes to the back part of the leg, and over the joint 
equivalent to our heel-bone ; it then splits, and extends 
in the bottom of the foot to the toes. The consequence 
of this singular course of the tendon is, that when the 
mere weight of the bird causes these two joints to 
bend under it, the tendon is stretched, or would be 
stretched, were it not that its divided extremities^ 
inserted into the last bones of the toes, draw those 
toes, so that they contract, and grasp the branch on 
which the bird roosts, without any effort whatever on 
its part. 

These are facts learnt by induction ; the inductive 
science of dynamics shows us that such mechanisan is 
calculated to answer the end which, in point of fact, is 
attained. To conclude from thence that the mechanist 
contrived the means with the \xite;iit\oii of producing 
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this end, and with the knowledge of the science, is also 
strictly an inference of induction. 

Consider now, in land animals, the structure of the 
larynx, the upper part of which is so contrived as to 
keep the windpipe closely shut hy the valve thrown 
over its orifice, while the food is passing into the 
stomach, as it were, over a drawbridge, and, but for 
tibat valve, would fall into the lungs. No one can 
hesitate in ascribing this curious mechanism to the 
intention that the same opening of the throat and 
mouth should serve for conveying food to the stomach 
and air to the lungs, without any interference of the 
two operations. But that structure would not be suffi- 
cient for animals which live in the water, and must, there- 
fore, while they breathe at the surface, carry down 
their food to devour it below. In them, accordingly, 
as in the whale and the porpoise, we find tiie valve is 
not fiat, but prominent and somewhat conical, rising 
towards the back of the nose, and the continuation of 
the nostril by means of a ring (or sphyncter) muscle 
embraces the top of the windpipe so as to complete the 
communication between the lungs and the blow-hole, 
while it cuts off all communication between those lungs 
and the mouth. 

Aeain, if we examine the structnre of a porpoise's 
head, we find its cavities capable of great distention, 
and such that he can fill them at pleasure with air or 
with wat^, according as he would mount, float, or 
sink. By clodng Ihe blow-hole, he shuts out the 
water ; by letting in the water he can sink ; by blow- 
ing from the lungs against the cavities he can force 
out the water and fill the hollows with air, in order to 
rise. No one can doubt that such facts afford direct 
evidence of an apt contrivance directed towards a 
iqpecific object, and adopted by some power thoroughly 
acquainted with the laws of hydrostatics, as weU a& 
perfectly skilful in workmanstip. 

To draw an example from a very diffieTexA HOTttce^ 
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let US observe the structure of the planetary system* 
There is one particular arrangement which produces a 
certain effect — ^namely, the stabihty of the system, — 
produces it in a manner peculiarly adapted for per- 
petual duration, and produces it through the agency of 
an influence quite universal, pervading all space, and 
equally regulating the motions of the smallest particles 
of matter and of its most prodigious ma^es. This 
arrangement consists in malong the planets move in 
orbits more or less elliptical, but none differing materi- 
ally from circles, with the sun near the centre, revolving 
almost in one plane of motion, and moving in the same 
direction — those whose eccentricity is the most con- 
siderable having the smallest masses, and the larger 
ones deviating hardly at all from the circular path. 
The influence of gravitation, which is inseparably con- 
nected with aU matter as far as we know, extends over 
the whole of this system ; so that all those bodies which 
move round the sun — ^twenty-three planets including 
their sateUites, and six or seven comets — are con^ 
tinually acted upon each by two kinds of force, — ^the 
original projection which sends them forward, and is 
accompanied with a similar and probably a coeval rota* 
tory motion in some of them round theu* axis, and the 
attraction of each towards every other body, which 
attraction produces three several effects — consolidating 
the mass of each, and, in conjunction with the rotatory 
motion, moulding their forms — ^retaining each planet 
in its orbit round the sun, and each satellite in its 
orbit round the j)lanet — altering or disturbing what 
would be the motion of each round the sun if there 
were no other bodies in the system to attract and 
disturb. Now it is demonstrated by the strictest pro- 
cess of mathematical reasoning, that the result of the 
whole of these mutual actions, proceeding from the 
universal influence of gravitation, tnust necessarily, in 
consequence of the peculiar arrangement which has 
been described of the orbita aa^dL t&assi^, ^sidm con- 
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sequence of the law by which gravitation acts, produce 
a constant alteration in the orbit of each body, which 
alteration goes on for thousands of years, very slowly 
making that orbit bulge, as it were, until it reaches a 
certain shape, when the alteration begins to take the 
opposite direction, and for an equal number of years 
goes on constantly, as it were, flattening the orbit, till 
it reaches a certain shape, when it stops, and then tlfe 
bulging again begins ; and that this alternate change 
of bulging and flSttening must go on for ever by the 
same Eiw, without ever exceeding on either side a 
certain point. All changes in the system are thus 
periodical^ and its perpetual stability is completely 
secured. It is manifest that such an arrangement, so 
conducive to such a purpose, and so certainly accom- 
plishing that purpose, could only have been made with 
the express design of attaining such an end-that some 
power exists capable of thus producing such wonderful 
order, so marvellous and wholly admirable a harmony, 
out of such numberless disturbances — ^and that tms 
power was actuated by the intention of producing 
this effect.* The reasoning upon this subject, I have 
observed, is purely mathematical; but the facts re- 
specting the system on which all that reasoning rests 
are known to us by induction alone: consequently 
the grand truth respecting the secular disturbance, or 
the periodicity of the changes in the system — ^that 
discovery which makes the glory of Lagrange and 
Laplace, and constitutes the triumph of the Integral 
Calculus, whereof it is the fruit, and of the most 
patient course of astronomical observation whereon 

* Eanim autem perennes cursus atque perpetai com admirabili in- 
credibiliqas constantia, declarant in his vim et mentem esse divinam, at 
fasc ipsa qui non sentiat deorum vim habere, is nihil omnino sensams 
esse videatnr. — [But their course, everlasting and perpetual, performed 
irith adniirable and incredible constancy, declares the Divine force and 
mind, so that whosoever fails to perceive the power of the Deity in them 
shoold seem incapable of perceiving anything.] — Cicero De Not. D«o« 
II. 21. 
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the analysis is grounded — ^may most justly be classed 
as a truth both of the Mixed Mathematics and of 
Natural Theology — for the theologian only adds a 
single short link to the chain of the physical as- 
tronomer's demonstration, in order to reach the great 
Artificer from the phenomena of his system. 

But let us examine further this matter. The posi- 
tion which we reach by a strict process of induction, is 
common to Natural Philosophy and Natural Theology 
— ^namely, that a given organ performs a given function^ 
or a given arrangement possesses a certain stability, by 
its adaptation to mechanical laws. I have said that 
the process of reasoning is short and easy, by which 
we arrive at the doctrme more pecuUar to Natural 
Theology — ^namely, that some power acquainted with 
and acting upon the knowledge of those laws, fashioned 
the organ with the intention of having the function of 
vision performed, or constructed the system so that it 
might endure. Is not this last process as much one of 
strict induction as the other? It is plainly only a 
generalization of many particular facts; a reasoning 
from things known to things unknown ; an inference 
of a new or unknown relation from other relations 
formerly observed and known. If, to take Dr. Paley's 
example, we pass over a common and strike the foot 
against a stone, we do not stop to ask who placed it 
there; but if we find that our foot has struck on a 
watch, we at once conclude that some mechanic made 
it, and that some one dropt it on the ground. Why 
do we draw this inference ? Because all our former 
experience had told us that such machinery is the 
result of human skill and labour, and that it nowhere 
grows wild about, or is found in the earth. When we 
see that a certain effect, namely, distinct vision, is per- 
formed by an achromatic instrument, the eve, why do 
we infer that some one must have made it : Because 
we nowhere and at no time have had any experience 
of any one thing fashioning itself, and indeed cannot 



NATUBB OF THE SCIENCB, A2S(D ITS EVIDENCES. 31 

farm to ourselves any distinct idea of what such a 
process as self-creation means; and further, because 
when we ourselves would produce a similar result, we 
have recourse to like means. Again, when we perceive 
the adaptation of natural objects and operations to a 
perceived end, and from thence infer design in the 
maker of these objects and superintender of these 
operations, why do we draw this conclusion ? Because 
we know by experience that if we ourselves desired to 
accomplish a similar purpose, we should do so by the 
like adaptation; we know by experience that this is 
design in us, and that our proceedings are the result 
of such design ; we know tiiat if some of our works 
were seen by others, who neither were aware of our 
having made them, nor of the mtention with which we 
made them, they would be right should they, from 
seeing and examining them, both infer that we had 
made them, and conjecture why we had made them. 
The same reasoning, by the help of experience, from 
what we know to what we cannot know, is manifestly 
the foundation of the inference, that the members of 
the body were fashioned for certain uses by a maker 
acquainted with their operations, and willing that those 
uses should be served. 

Let us consider a branch of science which, if not 
wholly of modern introduction, has received of late 
vears such vast additions that it may really be said to 
nave its rise in our own times — I allude to the sublime 
speculations in Osteology prosecuted by Cuvier, Buck- 
land, and others, in its connection with Zoological and 
(Geological researches. 

A comparative anatomist, of profound learning and 
marvellous sagacity, has presented to him what to 
common eyes would seem a piece of half-decayed bone, 
found in a wild, in a forest, or in a cave. By accu- 
rately examining its shape, particularly the form of its 
extremity or extremities (if both ends happen ^ \i^ 
entire)^ hy close inspection of the texture oi ite ^UTiaa©» 
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and by admeasurement of its proportions, he can with 
certainty discover the general form of the animal to 
which it belonged, its size as well as its shape, the 
economy of ite viscera, and ite general habits. Some- 
times the investigation in such cases proceeds upon 
chains of reasoning where all the Unks are seen and 
imderstood ; where the connection of the parts found 
with other parts and with habitudes is perceived, and 
the reason understood, — as that the animal had a 
trunk because the neck was short compared with its 
height; or that it ruminated because its teeth were 
imperfect for complete mastication. But, frequently, 
the inquiry is as certain in its results, although some 
links of the chain are concealed from our view, and 
the conclusion wears a more empirical aspect — as 
gathering that the animal ruminated from observing 
the print of a cloven foot, or that he had horns from 
his wanting certain teeth, or that he wanted the collar- 
bone from his having cloven hoofs. Limited experi- 
ence having already shown such connexions as facts, 
more extended experience will assuredly one day enable 
us to comprehend the reason of the connexion. 

The discoveries already made in this branch of 
science are truly wonderful, and they proceed upon 
the strictest rules of induction. It is shown that 
animals formerly existed on the globe, being unknown 
varieties of species still known; but it also appears 
that species existed, and even gefnera, wholly unknown 
for the last five thousand years. These peopled the 
earth, as it was, not before the general deluge, but 
before some convulsion long prior to that event had 
overwhelmed the countries tiben dry, and raised others 
from the bottom of the sea. In these curious inquiries, 
we are conversant not merely with the world before 
the flood, but with a world which, before the flood, was 
covered with water, and which, in far earlier ages, had 
been the habitation of birds, and beasts, and reptiles. 
We are carried, as it were, several vrorlda back, and 
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we reach a period when all was water, and slime, and 
mud; and the waste, without either man or plants, 
gave resting place to enormous beasts like elephants 
and river-horses, while the water was tenanted by 
lizards, sixty or seventy feet long, and by others with 
eyes having shields of sohd bone to protect them, and 
glaring from a neck ten feet in length, and the air 
was darkened by flying reptiles covered with scales, 
opening long jaws, and expanding wings armed at the 
lips with claws. 

No less strange, and yet no less proceeding from 
induction, are the discoveries made respecting the 
former state of the earth ; the manner in which those 
animals, whether of known or unknown tribes, occupied 
it ; and the period when, or, at least, the way in which, 
they ceased to exist. Professor Buckland has demon- 
strated the identity with the hyaena's of the animaPs 
habits that cracked the bones which fill some of the 
caves, in order to come at the marrow; but he has 
also satisfactorily shown that it inhabited the neigh- 
bourhood, and must have been suddenly extermuiated 
by drowning. His researches have been conducted by 
experimente with living animals, as weU as by observe 
tion upon the fossil remains.* 

That this branch of scientific inquiry is singularly 
attractive all will allow. Nor will any one dispute that 



• The researches hoth of Cuvier and Buckland, far from impugning the 
testimony to the great fact of a deluge home by the Mosaic writings, rather 
fortify it ; and bring additional proofs of the fallacy which, for some time, 
had led philosophers to ascribe a very high antiquity to the world we now 
lire in. 

The extraordinary sagacity of Cuvier is, perhaps, in no instance more 
shown, nor the singular nature of the science better illustrated, than in 
the correction which it enabled him to give the speculation of President 
Jefferson upon the Megalonyx — an animal which the President, from the 
size of a bone discovered, supposed to have existed, four times the size of 
an ox, and with the form and habits of the lion. Cuvier has irrefiragably 
shown, by an acute and learned induction, that the animal was a &lot3\^ 
living entirely upon vegetable food, but of enormous size, like & i\mi<(>Cfix^ 
and whose paws could tear up bage trees, 

D 
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its cultivation demands great knowledge and s 
But this is not our chief purpose in referring t 
We learn from it that as a world existed witl 
human beings, for no human bones are found in 
earlier strata, it must be true that p. superior pow< 
divine and creative power, interfered with the es 
lished order of things, and made man. But for ano 
reason I have introduced these details. There ca 
as little doubt that the investigation of the foi 
world from its scanty remains, forms, in the stri, 
sense of the term, a branch of physical science, 
that this branch sprang legitimately from the gi 
root of the whole, — ^induction; in a word, that 
process of reasoning employed to investigate — 
kind of evidence used to demonstrate — its truth 
the modern analysis or induction taught by Bacon 
practised by Newton. Now wherein, with refer 
to its nature and foundations, does it vary from 
inquiries and illustrations of Natural Theology, or 
whose propositions I have given as a corollary i 
this science ? When from examining a few bonei 
it may be a single fragment of a bone, we infer 1 
in the wilds where we found it, there lived and ran 
some thousands of years ago, an animal wholly diffe 
jfrom any we ever saw, and from any of which 
account, any tradition, written or oral, has reachec 
nay, from any that ever was seen by any perso 
whose existence we ever heard, we assuredly are 
to this remote conclusion, by a strict and rigorous 
cess of reasoning ; but, as certainly, we come thrc 
that same process to the knowledge and belief of th 
unseen, both of us and of all men — things respec 
which we have not, and cannot have, a single par 
of evidence, either by sense or by testimony. Ye 
harbour no doubt of the fact in fossil osteology ; w 
farther, and not only impUcitly believe the existen( 
this creature, for wmch we are forced to invent a m 
but we clothe it with attributes, till, reasoning stej 
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step, we come at so accurate a notion of its form and 
habits, that we can represent the one, and describe the 
other, with unerring accuracy ; picturing to ourselves 
how it looked, what it fed on, and how it continued 
its kind. 

Now, the question is this : What perceivable differ- 
ence is there between the kind of investigations we 
have just been considering, and those of Natural Theo- 
logy — except, indeed, that the latter are far more 
sublime in themselves, and incomparably more inter- 
esting to us? Where is the logical precision of the 
arrangement which would draw a broad line of demar- 
cation between the two speculations, giving to the one 
the name and the rank of a science, but refusing it to 
the other, and affirming that the one rested upon in- 
duction, but not the other ? We have, it is true, no 
experience directly of that Great Being's existence in 
whom we believe as our Creator; nor have we the 
testimony of any man relating such experience of his 
owiL But so, neither we, nor any witnesses in any 
age, have ever seen those works of that Being, the 
lost animals that once peopled the earth ; and yet the 
lights of inductive science have conducted us to a full 
knowledge of their nature, as well as a perfect belief 
in their existence. Without any evidence from our 
senses, or from the testimony of eye-witnesses, we be- 
lieve in the existence and qualities of those animals, 
because we infer by the induction of facts that they 
once lived, and were endowed with a certain nature. 
This is called a doctrine of inductive philosophy. Is it 
less a doctrine of the same philosophy, that the eye 
could not have been made without a knowledge of 
optics, and as it could not make itself, and as no 
human artist, though possessed of the knowledge, has 
the skill and power to fashion it by his handy-work, 
that there must exist some being of knowledge, 
skill, and power, superior to our own, and 8ufi^e\eii\, \jCi 
create it ? Js the corollary which I have giv^ii feoxa 
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the proposition that these lost animals once existed 
before man was created, a corollary of Natural Theo- 
logy, less the result of induction than that proposition 
itself a proposition of physical science ? Has the Na- 
tural Theology any other foundation than the Natural 
Philosophy ? 
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SECTION III. 

LBISON OF THE PSYCHOLOGICAL BRANCH OF KATUBAL 
THEOLOGY WITH PSYCHOLOGY. 

EBTO, our argument has rested upon a comparison 
3 truths of Natural Theology with those of Physi- 
cience. But the evidences of design presented by 
iniverse are not merely those which the material 
1 affords ; the intellectual system is equally fruitful 
•oofs of an intelligent cause, although these have 
)ied little of the philosopher's attention, and may, 
;d, be said never to have found a place among the 
dations of the Natural Theologian. Nothing is 
t remarkable than the care with which all the 
irs upon this subject, at least among the modems, 

confined themselves to the proofs afforded by the 
ie and sensible works of nature, while the evidence 
shed by the mind and its operations has been 
ly neglected.* The celebrated book of Ray on 
JY onders of the Creation seems to assume that the 
m soul has no separate existence— that it forms no 
of the created system. Derham has written upon 
o-theology and rhysico-theology as if the heavens 
e proclaimed the glory of God, and the earth only 
ed forth his handy-work ; for his only mention of 
lectual nature is in the single chapter of the 
dco-theology on the soul, in which he is content 

two observations : one, on the variety of man's 
lations, and another, on his inventive powers — 
ig nothing which precisely proves design. Dr. 
y, whose work is cmefly taken from the writings of 
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Derham, deriving from them its whole plan and much of 
its substance, but clothing the harsher statements of 
his original in an attractive and popular style,* had so 
little of scientific habits, so moaerate a power of 
generalizing, that he never once mentions the mind, or 
any of the mtellectual phenomena, nor ever appears to 
consider them as forming a portion of the works or 
operations of nature. Thus, all these authors view the 
revolutions of the heavenly bodies, the structure of 
animals, the organization of plants, and the yarious 
operations of the material world which we see carried 
on around us, as indicating the existence of design, and 
leading to a knowledge of the Creator. But they pass 
over in silence, unaccountably enough, by far the most 
singular work of divine wisdom and power — the mind 
itsdf. Is there any reason whatever to draw this line ; 
to narrow within these circles the field of Natural 
Theology ; to draw from the constitution and habits of 
matter alone the proof that one Intelligent Cause 
formed and supports the universe? Ought we not 
rather to consider the phenomena of the mmd as more 
peculiarly adapted to help this inquiry, and as bearing 
a nearer relation to the Great Intelligence which 
created and which maintains the system ? 

There cannot be a doubt that this extraordinary 
omission had its origin in the doubts which men are 
prone to entertain of the mind's existence independent 
of matter. The eminent persons above named f were 

* This observation in nowise diminishes the pecoliar merit of the style, 
and also of the homely, but close and logical, manner in which the argu- 
ment is put ; nor does it deny the praise of bringing down the &cts of 
former writers, and adapting them to the improved state of physical 
science — a merit the more remarkable, that Paley wrote his Natural 
Theology at the close of his life. 

t Some have thought, unjustly, that the language of Paley rather 
savours of materialism : but it may at least be doubted whether he was 
fully impressed with the evidence of mental existence. His unexercised 
powers of abstract discussion, and the natural predilection for what he 
handled so well — a practical argument level to all comprehensions — apnear 
Dot to buve given bim any taste foi metap'hyncal s^^tj^blXaoqa. 
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not materialists, that is to say, if you had asked them 
the question, they would have answered in the negative ; 
they would have gone farther, and asserted their belief 
in me separate existence of the soul independent of the 
body. But they never felt this as strongly as they 
were persuaded of the natural world's existence. Their 
habits of thinking led them to consider matter as the 
only certain existence — as that which composed the 
♦universe — ^as alone forming the subject of our con- 
templations — ^as furnishing the only materials for our 
inq^ies. whether respecLg strucLe or habits and 
operations. They had no firm, defimte, abiding, pre- 
cise idea of any other existence respecting which they 
could reason and speculate. They saw and they felt 
external objects ; they could examine the lenses of the 
eye, the valves of the veins, the ligaments and the 
sockets of the joints, the bones and the drum of the 
ear ; but though they now and then made mention of 
the mind, and, if forced to the point, would have ac- 
knowledged a belief in it, they never were fully and 
intimatefy persuaded of its separate existence. They 
thought of it and of matter very differently ; they gave 
its structure, and its habits, and its operations, no 
place in their inquiries; their contemplations never 
rested upon it with any steadiness, and indeed scarcely 
ever even glanced upon it at all. That this is a very 
great omission, proceeding, if not upon mere careless- 
ness, upon a grievous faffiacy, there can be no doubt 
whatever. 

The evidence for the existence of mind is to the full 
as complete as that upon which we beUeve in the ex- 
istence of matter. Indeed it is more certain and more 
irrefragable. The consciousness of existence, the per- 

J actual sense that we are thinking, and that we are per- 
brming the operation quite independently of all material 
objects, proves to us the existence of a being different 
from our bodies, with a decree of evidence Yii^et \\vdXL 
anj we can bare for the existence of those bodies \)aaxcL- 
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selves, or of any other part of the material world. It is 
certain — ^proved, indeed, to demonstration — ^that many 
of the perceptions of matter which we derive througn 
the senses are deceitful, and seem to indicate that which 
has no reality at all. Some inferences which we draw 
respecting it are confounded with direct sensation or 
perception, for example, the idea of motion; other 
ideas, as those of hardness and solidity, are equally the 
result of reasoning, and often mislead. Thus we never 
doubt, on the testimony of our senses, that the parts of 
matter touch — ^that different bodies come in contact 
with one another, and with our organs of sense ; and 
yet nothing is more certain than that there still is some 
small distance between the bodies which we think we 
perceive to touch. Indeed it is barely possible that all 
the sensations and perceptions which we have of the 
material world may be only ideas in our own minds : it 
is barely possible, therefore, that matter should have no 
existence. But that mind — ^that the sentient principle 
— ^that the thing or the being which we call "/" and 
"w;e," and which thinks, feels, reasons — should have 
no existence, is a contradiction in terms. Of the two 
existences, then, that of mind as independent of matter 
is more certain than that of matter apart from 
mind. In a subsequent branch of this discourse* we 
shall have occasion to treat again of this question, when 
the constitution of the soul with reference to its future 
existence becomes the subject of discussion. At present 
we have only to keep steadily in view the undoubted 
fact, that mind is quite as much an ihtegral part of the 
universe as matter. 

It follows that the constitution and functions of the 
mind are as much the subjects of inductive reasoning 
and investigation as the structure and actions of matter. 
The mind, equally with matter, is the proper subject of 
observation by means of consciousness, which enables 
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!2S to arrest and examine our own thoughts : it is even 
the subject of experiment, by the power which we have, 
through the efforts of abstraction and attention, of 
turning those thoughts into courses not natural to them, 
not spontaneous, and watching the results.* Now the 
phenomena of mind, at the Knowledge of which we 
arrive by this inductive process, the only legitimate 
intellectual philosophy, afford as decisive proofs of de- 
sign as do the phenomena of matter, and they furnish 
those proofs by the strict method of induction. In 
other words, we study the nature and operations of the 
mind, and gather from them evidences of design, by 
one and the same species of reasoning, the induction of 
&cts. A few illustrations of these positions may be 
useftd, because this branch of the science has, as we 
have seen, been unaccountably neglected by philoso- 
phers and theologians. 

First. The structure of the mind, in every way in 
which we can regard it, affords evidences of the most 
skilful contrivance. All that adapts it so admirably to 
the operations which it performs, all its faculties, are 
phdnly means working to an end. Among the most 
remarkable of these is the power of reasoning, or first 
comparing ideas and drawing conclusions from the 
comparison, and then comparing together those con- 
du^ns or judgments. In this process the great in- 
sirument is attention, as indeed it is the most important 
of all the mental faculties. It is the power by which 
the mind fixes itself upon a subject, and its operations 
are &cilitated by many contrivances of nature, without 
which the effort would be painful, if not impossible — 
voluntary attention being the most difficult of all acts 
of the understanding. 

Observe, then, in the second place, the helps which 
are provided for the exertion of this faculty. Curiosity, 
or the thirst of knowledge, is one of the chief of these, 

* An instance wD] occur in the Fifth Section of thia Part, Vn 'w\aOEi «x.* 
jmimeata upon the couzse of our thoughts in sleep are deacnbeOu 
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This desire renders any new idea the source of attrac- 
tion, and makes the mind almost involuntarily, and with 
gratification rather than pain, bend and apply itself 
to whatever has the quaUty of novelty to rouse it. But 
association gives additional facilities of the same kind, 
and makes us attend with satisfaction to ideas which 
formerly were present and famihar, and the revival 
of which gives pleasure oftentimes as sensible as that 
of novelty, though of an opposite kind. Then, 
again, Jmbit, in this, as in all other operations of our 
faculties, has the most powerful influence, and en- 
ables us to undergo intellectual labour with ease and 
comfort. ^ 

Thirdly. Consider the phenomena of m€?wory. This 
important faculty, without which no intellectual pro- 
gress whatever could be made, is singularly adapted 
to its uses. The tenacity of our recollection is in pro- 
portion to the attention which has been exercised upon 
the several objects of contemplation at the time they 
were submitted to the mind. Hence it follows, that 
by exerting a more vigorous attention, by detaining 
iaeas for some time under our view, as it were, while 
they pass through the mind or before it, we cause 
them to make a deeper impression upon the memory, 
and are thus enabled to recollect those things the 
longest which we most desire to keep in mind. Hence, 
too, whatever facihtates attention, whatever excites it, 
helps the memory, as we sometimes say ; so that we 
recollect those things the longest which were most 
striking at the time. But those things are, generally 
speaking, most striking, and most excite the attention, 
which are in themselves most important. In propor- 
tion, therefore, as anything is most useful or for any 
reason most desirable to be remembered, it is most 
easily stored up in our memory. 

We may observe, however, m the faurth place, that 

readiness of memory is almost as useful as tenacity — 

quickness of bringing out as power ot Teletvlion, Habit 
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ibles US to tax our recollection with surprising facil- 
and certainty ; as any one must be aware wno has 
narked the extraordinary feats performed by boys 
ined to learn things by heart, and especially to re- 
lect numbers in calculating. From the same force 
habit we derive the important power of forming 
ificial or conventional associations between ideas — of 
king, as it were, one to the other, in order to have 
rm more under our control ; and hence the relation 
;ween ^bitrary signs and the things signified, and 
> whole use of language, whether ordinary or alge- 
deal : hence, too, the formation of what is called 
ificial memory, and of all the other helps to recol- 
tion. But a help is provided for quickness of mem- 
r, independent of any habit or training, in what may 
termed the natural association of ideas, whereby 
3 thing suggests another from various relations of 
eness, contrast, contiguity, and so forth. The same 
M)ciation of ideas is of constant use in the exercise of 
5 inventive faculty, which mainly depends upon it, 
1 which is the great instrument not only in works 
imagination, but in conducting all processes of 

final investigation by pure reasoning. 
^ifthly. The effect of habit upon our whole intel- 
tuaJ system deserves to be further considered, though 
have already adverted to it. It is a law of our 
ture that any exertion becomes more easy the more 
quently it is repeated. This might have been other- 
je : it might have been just the contrary, so that 
sh successive operation should have been more diffi- 
It ; and it is needless to dwell upon the slowness of 
r progress, as well as the painfulness of all our exer- 
ns, say, rather, the impossibility of our making any 
vances in learning, which must have been the result 
such an intellectual conformation. But the influence 
habit upon the exercise of all our faculties is valu- 
le beyond expression. It is indeed the gre^\, TCk!^2iXi% 
our iwprorement, both intellectual and Ta.OT«X, ^"^A 
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it furnishes us with the chief, almost the only power 
we possess of making the different faculties of tne mind 
obedient to the will. Whoever has observed the ex- 
traordinary feats performed by calculators, orators, 
rhymers, musicians, nay, by artists of all descriptions, 
can want no further proof of the power that man 
derives from the contrivances by which habits are 
formed in all mental exertions. The performances o( 
the Italian Improvvisatori, or makers of poetry off- 
hand upon any presented subject and in almost any 
kind of stanza, are generally cited as the most surpris- 
ing efforts in this kmd. But the power of extempore 
speaking is not less singular, though more frequently 
displayed, at least in this country, A practised orator 
will declaim in measured and in various periods — ^will 
weave his discourse into one texture — ^form paren- 
thesis within parenthesis— excite the passions, or move 
to laughter — take a turn in his discourse from an 
accidental interruption, making it the topic of his 
. rhetoric for five mmutes to come, and pursuing in like 
manner the new illustrations to which it gives rise — 
mould his diction with a view to attain or to shun an 
epigrammatic point, or an alliteration, or a discord; 
and all this with so much assured reliance on his own 
powers, and with such perfect ease to himself, that he 
shall even plan the next sentence while he is pronounc- 
ing off-hand the one he is engaged with, adapting each 
to the other, and shall look forward to the topic which 
is to follow, and fit in the close of the one he is hand- 
ling to be its introducer ; nor shall any auditor be able 
to discover the least difference between all this and the 
portion of his speech which he has got by heart, or 
mark the transition from the one to the other.* 

Sixth. The feeUngs and the passions with which 
we are moved or agitated are devised for purposes 
apparent enough, and to effect which their adaptation 

* Tbia experiment has been tried ^rUh p«K«ci HRkocmft \o m^ koa^Ude^ 
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is undeniable. That of love tends to the continuance 
of the species — ^the affections, to the rearing of the 
young ; and the former is fitted to the diflference of sex, 
as the latter are to that of age. Generally, there are 
feelings of sympathy excited by distress and by weak- 
ness, and these beget attachment towards their objects, 
and a disposition to relieve them or to support. Both 
individuals and societies at large gain by the effects 
thence arising of union and connexion, and mutual 
help. So hope, of which the seeds are indigenous in 
all bosoms, and which springs up like certain plants in 
the soil as often as it is allowed to repose, encourages 
all our labours, and sustains us in every vicissitude of 
fortune, as well as under all the toils of our being. 
Fear, again, is the teacher of caution, prudence, cir- 
cumspection, and preserves us from danger. Even 
anger, generally so painful, is not without its use : for 
it stimulates to defence, and it oftentimes assuages the 
pain given to our more tender feelings by the harsh- 
ness, or ingratitude, or injustice, or treachery of those 
upon whom our claims were the strongest, and whose 
cruelty or whose baseness would enter like steel into 
the soul, were no re-action excited to deaden and to 
protect it. Contempt, or even pity, is calculated to 
exercise the same healing influence.* The operation 
of these reagents, so to speak, resembles the vis medi" 
catrix in our bodily system, the form it has of throw- 
ing off foreign matter, or of healing injuries sustained. 
Then, to go no farther, curiosity is implanted in all 
minds to a greater or a less degree ; it is proportioned 
to the novelty of objects, and consequently to our igno- 

« " Atque nii (Grantor et Pansetius) quidem etiam utiliter a naturft 
dioebant permotiones istas ammis nostris datas, metum cavendi causS.; 
misericordiam agritudineraque clemenlise; ipsam iracundiain fortitudinis 
quasi cotem esse dicebant." — ["And, indeed, these philosophers (Grantor 
and Panaetius) held that such emotions were usefully implanted in our 
minds by Nature ; fear for giving caution, pity and suffering for ©nyci^ 
clemency ; anger itself they maintsdned to be, as it "were, tXie "v\i%,Va\OTkft ^t 
li>rtitude."]^Jcad QucBst, iy, 44. 
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ranee, and its immediate effects are to fix our attention 
— ^to stimulate our apprehensive powers — by deepening 
the impressions of all ideas on our minds, to give the 
memory a hold over them — ^to make all intellectual 
exertion easy, and convert into a pleasure the toil that 
would otherwise be a pain, Can anything be more 
perfectly contrived as an instrument of instruction, and 
an instrument precisely adapted to the want of know- 
ledge, by being more powerful in proportion to the 
ignorance in which we are? Hence it is the great 
means by which, above all in early infancy, we are 
taught everything most necessary for our physical as 
weU as moral existence. In riper years it smooths the 
way for further acquirements to most men ; to some in 
whom it is strongest, it opens the paths of science ; but 
in all, without any exception, it prevails at the be- 
ginning of life so powerfully as to make them learn the 
faculties of their own bodies, and the general properties 
of those around them — an amount of knowledge which, 
for its extent and its practical usefulness, very far ex- 
ceeds, though the most ignorant possess it, whatever 
additions the greatest philosophers are enabled to build 
upon it in the longest course of the most successful in- 
vestigations. 

Nor is it the curiosity natural to us all that alone 
tends to the acquirement of knowledge ; the desire of 
communicating it is a strong propensity of our natiure, 
and conduces to the same important end. There is a 
positive pleasure as well in teaching others what they 
knew not before, as in learning what we did not know 
ourselves ; and it is undeniable that all this might have 
been differently arranged without a material alteration 
of our intellectual and moral constitution in other re- 
spects. The propensity might have been, like the per- 
verted desires of the miser, to retain what we know 
without communication, as it might have been made 
painful instead of pleasurable to acquire new ideas, by 
novelty being rendered repulme and not agreeable. 
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The stagnation of our faculties, the suspension of men- 
tal exertion, the obscuration of the intellectual world, 
would have then followed as certainly as universal 
darkness would veil the universe on the extinction of 
the sun. 

Thus far we have been considering the uses to which 
the mental faculties and feelings are subservient, and 
their admirable adaptation to these ends. But view 
the intellectual world as a whole, and surely it is im- 
possible to contemplate without amazement the extra- 
ordinary spectacle which the mind of man displays, and 
the immense progress which it has been able to make 
in consequence of its structure, its capacity and its pro- 
pensities, such as we have just been describing them. 
If the brightness of the heavenly bodies, the prodigious 
velocity of their motions, their vast distances and 
mighty bulk, fill the imagination with- awe, there is 
the same wonder excited by the brilliancy of the intel- 
lectual powers — the inconceivable swiftness of thought 
— ^the boundless range which our fancy can take — the 
vast objects which our reason can embrace. That we 
should have been able to resolve the elements into their 
more simple constituents — ^to analyze the subtle light 
which fills all space — to penetrate from that remote 
particle in the universe, of which we occupy a speck, 
mto regions infinitely remote — ascertain the weight of 
bodies at the surface of the most distant worlds — ^mves- 
tigate the laws that govern their motions, or mould 
their forms — ^and calculate to a second of time the 
periods of their reappearance during the revolution of 
centuries, — all this is in the last degree amazing, and 
affords much more food for admiration than any of the 
phenomena of the material creation. Then what shall 
we say of that incredible power of generalization which 
has enabled some even to anticipate by ages the dis- 
covery of truths the farthest removed above ordinary 
apprenension, and the most savouring of imTptoteiJcSiXi^ 
and 6ction — not; merely of a Clairaut coxijec.l\xnx\^ w^ 
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existence of a seventh planet, and the position of its 
orbit, but of a Newton learnedljr and sagaciously in- 
ferring, from the refraction of light, the inflanunable 
quality of the diamond, the composition of apparently 
the simplest of the elements, and the opposite nature 
of the two ingredients, unknown for a century after, of 
which it is composed?* Yet there is something more 
marvellous still in the processes of thought, by which 
such prodigies have been performed, and in the force 
of the mind itself, when it acts wholly without external 
aid, borrowing nothing whatever from matter, and re- 
lying on its own powers alone. The most abstruse 
investigations of the mathematician are conducted with- 
out any regard to sensible objects; and. the helps he 
derives in his reasonings from material things at all, 
are absolutely insignificant, compared with the portion 
of his work which is altogether of an abstract kind — 
the aid of figures and letters being only to faciUtate 
and abridge his labour, and not at all essential to his 
progress. Nay, strictly speaking, there are no truths 
m the whole range of the pure mathematics which 
might not, by possibility, have been discovered and 
systematized by one deprived of sight and touch, or 
immured in a dark chamber, without the use of a 
single material object. The instrument of Newton's 
most sublime speculations, the calculus which he in- 
vented, and the astonisliing systems reared by its 
means, which have given immortaUtjr to the names of 
Euler, Lagrange, Laplace, all are the creatures of pure 
abstract thought, and all might, by possibility, have 
existed in their present magnificence and splendour, 
without owing to material agency any help whatever, 
except such as might be necessary for their recording 
and communication. These are, surely, the greatest 

• Further induction may add, to the list of these wonderful conjectures, 

the thin ether, of which he even calculated the density and the effects 

upon planetary motion. Certainly the acceleration of Encke's comet does 

seem to render the existence of some sucki niedium\>y ivo m^as\& vca^toibaUe. 
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of all the wonders of nature, when justly considered, 
although they speak to the understanding and not to 
the sense. Shall we, then, deny that the eye could be 
made without skill in optics, and yet admit that the 
mind could be fashioned and endowed without the most 
exquisite of all skill, or could proceed from any but an 
intellect of infinite power ? 

At first sight, it may be deemed that there is an 
essential difference between the evidence from mental 
and from physical phenomena. It may be thought that 
mind is of a nature more removed beyond our power 
than matter — ^that over the masses of matter man can 
himself exercise some control — ^that, to a certain de- 

•ee, he hafi a plastic power— that into some forms 
ie can mould them, and can combine into a certain 
machinery — ^that he can begin and can continue motion, 
and can produce a mechanism by which it may be 
begun, and maintained, and regulated — while mind, it 
may be supposed, is wholly beyond his reach ; over it 
he nas no grasp ; its existence alone is known to him, 
and the laws by which it is regulated ; — and thus, it 
may be said, the great First Cause, which alone can 
call both matter and mind into existence, has alone the 
power of modulating intellectual nature. But, when 
the subject is well considered, this difference between 
the two branches of science disappears with all the rest. 
It is admitted, of course, that we can no more create 
matter than we can mind ; and we can influence mind 
in a way altogether analogous to our power of modu- 
lating matter. By means of the properties of matter 
we can form instruments, machines, and figures. So 
by availing ourselves of the properties of mind, we can 
affect the intellectual faculties— exercising them, train- 
ing them, improving them, producing, as it were, new 
forms of the understanding. Nor is there a greater 
difference between the mass of rude iron from which 
we make steel, and the thousands of watc^-ai^TOv^ rnXft 
which iimt steel ia cut, or the chronometex N^Yiidia. n^^ 
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form of this and other masses equally inert — ^than there 
is between the untutored indocile faculties of a rustic 
who has grown up to manhood without education, and 
the skill of the artist who invented that chronometer, 
and of the mathematician who uses it to trace the mo- 
tions of the heavenly bodies. 

Although writers on Natural Theology have alto- 
gether neglected, at least in modern times, that branch 
of the subject at large with which we have now been 
occupied, there is one portion of it which has alwavs 
attracted their attention — the Instincts of animals. 
These are unquestionably mental faculties, which we 
discover by observation and consciousness, but which 
are themselves wholly unconnected with any exercise 
of reason. They exhibit, however, the most striking 
proofs of design, for they all tend immediately to the 
preservation or to the comfort of the animals endowed 
with them. The lower animals are provided with a 
far greater variety of instincts, and of a more singular 
kind than man, because they have only the most cir- 
cumscribed range and feeblest powers of reason, while 
to reason man is in almost everything indebted. Yet 
it would be as erroneous to deny that we are endowed 
with any instincts, because so much is accomplished by 
reason, as it would be rash to conclude that other 
animals are wholly destitute of reasoning, because 
they owe so much to instinct. Granting that infante 
learn almost all those animal functions which are of a 
voluntary nature, by an early exercise of reason, it is 
plain that instinct alone guides them in others which 
are necessary to continue their life, as well as to begin 
their instruction: for example, they suck, and even 
swallow by instinct, and by instinct they grasp what is 
presented to their hands. So, allowing that the brutes 
exercise but very rarely, and in a limited extent, the 
reasoning powers, it seems impossible to distinguish 
from the operations of reason those instances of saga- 
citjr which, some dogs exl[nbit m o\>e^^ tiva directions 
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jof their master, and indeed generally the docility- 
shown by them and other animals; not to mention 
the ingenuity of birds in breaking hard substances by . 
letting them drop from a height, and in bringing the 
water of a deep pitcher nearer their beaks by throwing 
in pebbles. These are different from the operations of 
instinct, because they are acts which vary with circum- 
stances novel and imexpectedly varying; they imply 
therefore the adaptation of means to an end, and the 
power of varying those means when obstacles arise: 
we can have no evidence of design, that is, of reason, 
in other men, which is not similar to the proof of 
reason in animals afforded by such facts as these. 

But the operations of pure instinct, by far the 
greater portion of the exertions of brutes, have never 
been supposed by any one to result from reasoning, 
and certainly they do afford the most striking proofs 
of an inteUigent cause, as well as of a unity of design 
in the world. The work of bees is among the most 
remarkable of all facts in both these respects. The 
form is in every country the same — ^the proportions 
accurately alike — the size the very same to the frac- 
tion of a line, go where you will; and the form is 
proved to be that which the most refined analysis has 
enabled mathematicians to discover as of all others the 
best adapted for the purposes of saving room, and 
work, and materials. This discovery was only made 
about a century ago ; nay, the instrument that enabled 
us to find it out — the fluxional or differential calculus 
— ^was unknown half a century before that apphcation 
of its powers. And yet the bee had been for thousands 
of years, in all countries, unerringly working according 
to this fixed rule, choosing the same exact angle of 120 
degrees for the inclination of the sides of its httle room, 
which every one had for ages known to be the best 
possible angle, but also choosing the same exact angles 
of 110 and 70 degrees for the parallelogrania of \X\^ 
roof, which no one bad ever discovered tiH ftie l&\!£v 



52 A DISCOURSE OF KATUBAL THEOLOGY. 

century, when Koenig solved that most curious problem 
of maxima and minima, the means of investigating 
which had not existed till the century before, when 
Newton and Leibnitz invented the calculus, whereby 
such problems can now be easily worked. It is impos- 
sible to conceive anything more striking as a proof of 
refined skill than the creation of such instincts, and it 
is a skill altogether applied to the formation of intel- 
lectual existence.* 

Now, all the inferences drawn from the examination 
which we have just gone through of psychological 
phenomena are drawn according to the strict rules of 
mductive science. The facts relating to the velocity of 
mental operations — ^to the exercise of attention — ^to its 
connexion with memory— to the helps derived from 
curiosity and from habit — ^to the association of ideas — 
to the desires, feelings, and passions — and to the ad- 
joining provinces of reason and instinct — ^are all dis- 
covered by consciousness or by observation; and we 
even can make experiments upon the subject by vary- 
ing the circumstances in which the mental powers are 
exercised by ourselves and others, and marking the 
results. The facts thus collected and compared to- 
gether we are enabled to generahze, and thus to show 
that certain effects are produced by an agency cal- 
culated to produce them. Aware tnat if we desired 
to produce them, and had the power to employ this 
agency, we should resort to it for accompUshing our 
purpose, we infer both that some being exists capable 
of creating this agency, and that he employs it for this 
end. The process of reasoning is not like, but identical 
with, that by which we infer the existence of design in 
others (than ourselves) with whom we have daily inter- 
course. The kind of evidence is not like, but identical 
with, that by which we conduct all the investigations 
of intellectual and of natural science. 

* See Dialogues on Iruiinct^ where the subject of the Bee-architecture 
is more folly treated. 
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Such is the process of reasoning by which we infer 
the existence of design in the natural and moral world. 
To this abstract argument an addition of great im- 
portance remains to be made. The whole reasoning 
proceeds necessarily upon the assumption that there 
exists a being or thmg separate from, and independent 
of, matter, and conscious of its ovm existence, which 
we call miruL For the argument is — " Had I to ac- 
complish this purpose, I should have used some such 
means ;" or, " Had I used these means, I should have 
thought I was accomplishing some such purpose." 
Perceiving the adaptation of the means to the end, the 
inference is, that some being has acted as we should 
ourselves act, and with the same views. But when we 
so speak, and so reason, we are all the while referring 
to an inteUigent principle or existence: we are re- 
ferring to our mind, and not to our bodily frame. The 
agency which we infer from this reasoning is, therefore, 
a spiritual and immaterial agency — ^the working of 
something Uke our own mind — ^and mtelligence like our 
own, though incomparably more powerful and more 
skilful. The Being of whom we thus acquire a know- 
ledge, aad whose operations a^ well as existence we 
thus deduce from a process of inductive reasoning, 
must be a spirit, and wholly immaterial. But his being 
such is only inferred, because we set out with assuming 
the separate existence of our own mind, independently 
of matter. Without that we never could conclude that 
superior intelligence existed or acted. The beUef that 
mmd exists is essential to the whole argument by which 
we infer that the Deity exists. This beUef we have 
shown to be perfectly well grounded, and further occar- 
sions of confirming the truth of it will occur under 
another head of discourse.* But at any rate it is the 
foundation of Natural Theology in all its branches : and 
upon the scheme of materialism no rational, indeed no 

*8ec F. and Note rV. 
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intelligible, account can be given for a First Cause, or 
of the creation or government of the universe.* 

The preceding observations have been directed to 
the inquiries respecting the design exhibited in the 
universe. But the other parts of the first great branch 
of Natural Theology come strictly withm the scope of 
the same reasoningf W all the ^oofs of the DeVs 
personality y that is. His individuality, His unity ; all 
the evidence which we have of His works, showing 
throughout not only that they proceeded from design, 
but that the design is of one distmctive kind — that they 
come from the hand not only of an intelliffent being, 
but of a being whose intellect is specifically pecuhar, 
and always of the same character ; all these proofs are 
in the most rigorous sense inductive. 

* It is worthy of observation, that not the least iUnsion 13 made in Dr. 
Faley's work to the argument here stated, although it is the foundation of 
the whole of Natural Theology. Not only does this author leave entirely 
untouched the argument a priori (as it is called), and also all the induc- 
tive arguments derived from the phenomena of mind, but he does not evoi 
advert to the argument upon which the inference of design must of necessity 
rest — that design which is the whole subject of his book. Nothing can 
more evince his distaste or his inferior capacity for metaphysical researches. 
He assumes the very position which alone sceptics dispute. In combating 
hun they would assert that he begged the whole question ; for certainly 
they do not deny, at least in modem times, the^/oc^ of adaptation. As to 
the fundamental doctrine of causation, not the least allusion is ever made 
to it in any of his writings, even in his Moral Philosophy. This doctrine 
is discussed in Note III. 
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SECTION IV. 



OP THE ABGUMENT 1 PRIORI. 



Hitherto we have confined our attention to the evi- 
dences of Natural Religion afforded by the phenomena 
of the universe — ^what is commonly termed the argu- 
ment a posteriori. But some ingenious men, conceiv- 
ing that the existence and attributes of a Deity are 
discoverable by reasoning merely, and without refer- 
ence to facts, have devised what they term the argument 
a priori, of which it is necessary now to speak. 

The first thing that strikes us on this subject is the 
consequence which must inevitably follow from admit- 
ting the possibiUty of discerning the existence of the 
Deity and His attributes a priori, or wholly indepen- 
dent of facts. It would follow that this is a necessary, 
not a contingent truth, and that it is not only as impos- 
sible for the Deity not to exist, as for the whole to be 
greater than the sum of its parts, but that it is equally 
impossible for His attributes to be other than the argu- 
ment is supposed to prove they are. Thus the reason- 
ers in question show, by the argument a priori, that 
He is a being of perfect wisdom and perfect benevolence. 
Dr. Clarke is as clear of this as he is clear that His 
existence is proved by the same argument. Now, first, 
it is impossible that any such truths can be necessary ; 
for their contraries are not things wholly inconceivable, 
inasmuch as there is nothing at all inconceivable in the 
Maker of the universe existing as a being of limited 
power and of mixed goodness, nay of malevolence. We 
never, before all experience, could pronounce \\* laaiiSafe- 
maticallj' impossible that such a being &\io\]i\!3L e^\ii 
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and should have created the universe. But next, the 
facts, when we came to examine them, might disprove 
the conclusions drawn a priori. The universe might 
by possibility be so constructed that every contrivance 
naight fail to produce the desired effect — ^the eye might 
be chromatic and give indistinct images — ^tne joints 
might be so unhinged as to impede motion — every 
smell, as Paley has it, might be a taint, and every 
touch a sting. Indeed, we know that, perfect as the 
frame of things actually is, a few apparent exceptions 
to the general beauty of the system have made many 
disbelieve the perfect power and perfect goodness of 
the Deity, and invent Manichean theories to account 
for the existence of evil. Nothing can more clearly 
show the absurdity of those arguments by which it is 
attempted to demonstrate the truths of this science as 
mathematical or necessary, and cognizable a priori. 
But, secondly, let us see whether the argument in 

?[uestion be resJly one a priori, or only a very imper- 
ect process of induction — ^an induction from a limited 
number of facts. 

Dr. Clarke is the chief patron of this kind of de- 
monstration, as he terms it ; and though his book con- 
tains it more at large, the statement of his fundamental 
argument is, perhaps, to be found njost distinctly given 
in the letters subjomed to that celebrated work. The 
fundamental propositions in the discourse itself are. 
That something must have existed from all eternity, 
and that this something must have been a being in- 
dependent and self-existent. In the letters he con- 
denses, perhaps explains, certainly illustrates, these 
positions (see Answers to Letters 3, 4, and 6) by argu- 
mg that the existence of space and time (or, as he 
terms it, duration) proves the existence of someddng 
whereof these are qualities, for they are not themselves 
substances ; he cites the celebrated Scholium Generale 
of the Principia; and he concludes that the Deity 
must be the in^nite being of whom they are qualities. 
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But to argue from the existence of space and time 
to the existence of anything else, is assuming that those 
two things have a resd being independent of our con- 
ceptions of them ; for the existence of certain ideas in 
our minds cannot be the foundation on which to build 
a conclusion that anything external to our minds exists. 
To infer that space and tune are qualities of an infinite 
and eternal being is surely assuming the very thing to 
be proved, if a proposition can be said to have a distmct 
meaning at all which predicates space and time ba 
qualities of anything. What, for example, is time but 
the succession of ideas, and the consciousness and the 
recollection which we have of that succession ? To call 
it a quality is absurd ; as well might we call motion a 
quality, or our ideas of absent things and persons a 
quality. 

Again, if space is to be deemed a quality, and if in- 
finite space be the quality of an infinite being, finite 
space must also be a quality, and must, by parity of 
reason, be the quality of a finite being. Of what being ? 
Here is a cube of one foot within an exhausted receiver, 
or a cylinder of half an inch diameter and three inches 
highrin the Torricellian vacuum. What is the being of 
whom that square and that round space are to be 
deemed as qualities ? Is distance, that is, the supposed 
movement of a point in a straight hue, ad infinitum, a 
quality ? It must be so if infinite space is. Then of 
what IS it a quahty ? K infinite space is the quality of 
an infinite being, infinite distance must be the quality 
of an infinite being also. But can it be said to be the 
quality of the same infinite being ? Observe that the 
mind can form just as correct an idea of infinite dis- 
tance as of infinite space, or, rather, it can form a 
somewhat more distinct idea. But the being to be in- 
ferred from this infinite distance cannot be exactly the 
same in kind with that to be inferred from space iimnite 
in all directions. Again, if infinite distance Bibo^% ^^ 
infinite being of whom it ia the quality, fimte ^\dSi^^ 
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must be the quality of a finite being. What being ? 
Of what kind of being is the distance between two 
trees or two points a quality ? There can be no doubt 
that this argument rests either upon the use of words 
without meaning, or it is a disguised form of the old 
doctrine of the anima mundiy or of the hypothesis 
that the whole universe is a mere emanation of the 
Deity. 

But it deserves to be remarked that this argument, 
which professes to be a priori, and wholly independent 
of all experience, is, strictly speaking, inductive, and 
nothing more. We can have no idea whatever of g)ace 
apart from experience. The experience of space nlled 
with matter enables us, by means of abstraction, to con- 
ceive space without the matter ; and a further abstrac- 
tion and generalization enable us to conceive infinite 
space by imagining the limits indefinitely removed of a 
particular portion of space. But the foundation of the 
whole reasoning is the experience of certain finite por- 
tions of space first observed in connexion with matter. 
Therefore our ideas of space are the result of our expe- 
rience as to external objects. Even if we would fancy 
figure (which is possible) without having seen or touched 
any objects external to ourselves, still it would be the 
experience of our own ideas that had given us this idea. 
So of time ; it is the succession of our ideas, and we 
have the notion of it from consciousness and memory. 
From hence we form an idea of indefinite time or 
eternal duration. But the basis of the whole is the 
observation which we have made upon the actual 
succession of our ideas ; and this is inductive, though 
the process of reasoning be very short. It is as much 
a process of inductive reasoning as that by which we 
arrive at the knowledge of the mind's existence. There 
is, therefore, great inaccuracy in denominating the ar- 

riment in question, were it ever so sound, an argument 
priori, for it is a reasoning founded on experience, 
snd it 13 to be classed with the ax^unenta derived from 
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the observation of external objects, the ground of our 
reasoning: a posteriori as to matter, or, at the utmost, 
mih the inWation given by consciousness, the whole 
ground of our reasomng a posteriori as to mind. 

When, however, Dr. Clarke has once fixed the pro- 
positions to which we have been adverting, he deduces 
from them the whole qualities of the Deity — ^those which 
we learn from experience — ^and thinks he can derive 
them all from the simple propositions that lie at the 
foundation of his argument, it is truly astonishing to 
find so profound a thinker, and, generally speaking, so 
accurate a reasoner, actually supposing that he can 
deduce from the proposition, that a self-existent being 
must have existed from all time, this other proposition, 
that therefore this being must be infinitely wise (Prop. 
XI.), and that he " must of necessity be a being of in- 
finite goodness, justice, and truth, and all other moral 
perfections, such as become the supreme governor and 
fudge of the world." (Prop. XII.) With the general 
texture of this argument we have at present nothing 
to do, further than to show how little it can by possi- 
bility either deserve the name of an argument a priori, 
or be regarded as the demonstration of a necessary 
truth. For surely, prior to all experience, no one 
could ever know that there were such things as either 
judges or governors ; and without the previous idea of 
a finite or worldly ruler and judge, we could never 
gain any idea of an eternal and infinitely just ruler or 
judge ; and equally certain it is that this demonstra- 
tion, if it proves the existence of an infinite and eternal 
ruler or judge to be a necessary and not a contingent 
truth (which is Dr. Clarke's whole argument), would 
just as strictly prove the existence of finite rulers and 
judges to be a necessary and not a contingent truth ; 
or, m other words, it would follow, that the existence 
of governors and judges in the world is a necessary 
truui, like the equality of the three angles in a tnasi^ei 
to two right angles, and that it would ue a contta^erWycL 



60 ▲ DISCOUBSB OF NATT7BAL THEOLOGY, 

in terms, aiid so an impossMIty, to conceive the world 
existing without governors and judges. 

I believe it may safely be said, that very few men 
have ever formed a distinct apprehension of the nature 
of Dr. Clarke's celebrated argument, and that hardly 
any person has ever been at all satisfied with it. The 
opimon of Dr. Reid is well known upon this subject, 
and it has received the full acquiescence of no less an 
authority than that of Mr. Stewart. 

"These," says Dr. Reid, "are the speculations of 
men of superior genius ; but whether they be as soKd afl 
they are sublime, or whether they be the wanderings 
of imagination in a region beyond the limits of human 
understanding, I am unable to determine." 

To this Mr. Stewart adds — "After this candid ac- 
knowledgment from Dr. Reid, I need not be ashamed 
to confess my own doubts and difficulties on the same 
subject."* 

That the argument a priori has been most explicitly 
handled by Dr. Clarke, and that its acceptation rests 
principally upon his high authority, cannot be denied. 
Nevertheless, other great men preceded him in this 
field ; and beside Sir Isaac Newton's Scholium Gener- 
ale, which is thought to have suggested it, the same 
reasoning is to be found in the writings of others of 
Dr. Clarke's predecessors. 

The tenth qhapter of Mr. Locke's fourth book does 
not materially differ, in its fundamental position, from 
the "Demonstration of the Being and Attributes." 
The argument is all drawn from the truth, assumed as 
self-evident. " Nothing can no more produce any real 
being than it can be equal to two right angles." From 
this, and the knowledge we have of our own existence, 
it is shown to follow, that, " from eternity there has 
been something ;" and again, " that this eternal being 
must have been most powerful and most knowing/' and 

* PMlosopliy of ihd iLcd^ra Powers^ i 834. 
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"therefore Grod." The only difference hetween this 
argument and Dir. Clarke's is, that Mr. Locke states, 
as one of his propositions, our knowledge of our own 
existence. But this (Ufference is only in appearance ; 
for Dr. Clarke really has assumed what Mr. Locke 
has more logically made a distinct proposition. Dr. 
Clarke's first proposition, that something must have 
existed from all eternity, is demonstrated by showing 
the absurdity of the supposition that " the thmgs which 
now are were produced out of nothing." He therefore 
assumes the existence of those things, while Mr. Locke 
more strictly assumes the existence of ourselves only, 
and indeed states it as a proposition. The other argu- 
ments of Mr. Locke are more ingenious than Dr. 
Clarke's, and the whole reasoning is more rigorous, 
although he does not give it the name of a Demonstra- 
tion, and scarcely can be said to treat it as proving 
that the Deity's existence is a necessary truth. Were 
it to be so considered, the objections formerly stated 
would apply to it. Lideed, if Dr. Clarke had stated 
flie different steps of his reasoning as distinctly as Mr. 
Locke has done, he would have perceived it to be 
inconclusive beyond a very Hmited extent, and to that 
extent inductive.* 

Dr. Cudworth, in the fifth chapter of his great 
work,t has. in answering the Democritick argumente, 
so plainly anticipated Dr. Clarke, that it is hardly 
po^ible to conceive how the latter should have avoided 
referring to the passage. f "If space be indeed a 
nature distinct from body, and a thing really incor- 
porealy then will it undeniably follow, from this very 

• See partictilarly Mr. Locke's proofi of his first position. — Htm. Vhder~ 
Htmdmg, lY. x. sec. 2. 

f Intdkctual System, Book I. c v. s. 3, par. 4. The profound learning 
of this unfinished work, and its satisfactory exposition of the ancient 
philosophers, are above all praise. Why are the manuscripts of the author 
stiU buried in the British Museum ? 

X Cudworth's book was published in 1678. TUe ^'DemQ!Q&\s«^A!^^ 
was delivered In 1704-5 at the Boyle Lecture. 
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principle of theirs (the Democritists), that there must 
be incorporeal space ; and (this space being supposed 
by them also to be infinite) an infinite incorporeal 
Deity. Because if space be not the extension of body, 
nor an affection thereof, then must it of necessity be, 
either an accident existing alone by itself, without a 
substance, which is impossible; or else the extension 
or affection of some other incorporeal substance that 
is infinite." He then supposes a reply (founded on 
the doctrines of Gassendi), that space is of a middle 
nature and essence, and proceeds to observe upon it : 
— "Whatsoever is, or hath any kind of entity, doth 
either subsist by itself, or else is an attribute, anection, 
or mode of something that doth subsist by itself. For 
it is certain that there can be no mode, accident, or 
affection of nothing; and, consequently, that nothing 
cannot be extended nor mensurable. But if space be 
neither the extension of body, nor yet of substance 
incorporeal, then must it of necessity be the extension 
of nothing, and the affection of nothing, and nothing 
must be measurable by yards and poles. We con- 
clude, therefore, that from this very hypothesis of the 
Democritick and Epicurean atheists, that space is a 
nature distinct from body, and positively infinite, it 
follows undeniably that there must be some incorporeal 
substance whose affection its extension is : and because 
there can be nothing infinite but only the Deity, that 
it is the infinite extension of our incorporeal Deity." 
The statement of Dr. Clarke's argument, given in his 
correspondence, is manifestly, if not taken from this, 
at least coincident with it in every important respect. 
Dr. Cudworth, indeed, confines his reasoning to the 
consideration of space and immensity, and Dr. Clarke 
extends his to time and eternity also. But of the two 
portions of the argument this has been shown to be the 
most fallacious. 

The arguments of the ancient theists were in great 
part drawn from metaphysical speculations, some of 
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which resembled the argument a priori.* But they 
were pressed by the difficulty of conceiving the pos- 
ribility of creation, whether of matter or spirit ; and 
their inaccurate views of physical science made them 
consider this difficulty as peculiar to the creative act. 
They were thus driven to the hypothesis that matter 
and mind are eternal, and that the creative power of 
the Deity is only plastic. They supposed it easy to 
comprehend how the divine mind should be eternal 
and self-existing, and matter also eternal and self- 
existing. Thev found no difficulty in comprehending 
how that mind could, by a wish or a word, reduce 
chaos to order, and mould all the elements of things 
into their present form ; but how everything could be 
made out of nothing they could not understand. When 
rightly considered, however, there is no more difficulty 
in comprehending the one than the other operation — 
the existence of the plastic, than of the creative power ; 
or rather, the one is as incomprehensible as the other. 
How the Supreme Being made matter out of the void 
is not easily comprehended. This must be admitted ; 
but is it more easy to conceive how the same Being, 
by his mere will, moved and fashioned the primordial 
atoms of an eternally existing chaos into the beauty 
of the natural world, or the regularity of the solar 
system ? In truth, these difficulties meet us at every 
step of the argument in Natural Theology, when we 
would penetrate beyond those things, those facts which 
our faculties can easily comprehend ; but they meet us 
just as frequently, and are just as hard to surmount, 
in our steps over the fiela of Natural Philosophy. 
How matter acts on matter — ^how motion is begun, or, 
when begun, ceases — ^how impact takes place — what 
are the conditions and limitations of contact — whether 
or not matter consists of ultimate particles, endowed 
with opposite powers of attraction and repulsion, and 

♦ Notes YL and VII. 
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how these act — ^how one planet acts npon another at 
the distance of a hundred million of miles — or how one 

i)iece of iron attracts and repels another at a distance 
ess than any visible space — all these, and a thousand 
others of the like sort, are questions just as easily put, 
and as hard to answer, as how the universe could be 
made out of nothing, or how, out of chaos, order could 
be made to spring. 

In concluding these observations upon the argument 
^priori, I may remark, that although it carries us but a 
very little way, and would be unsafe to build upon alone, 
it is yet of eminent use in two particulars. First, it 
illustrates, if it does not indeed prove, the possibility of 
an Infinite Being existing beyond and independent of 
us and of all visible things ; and, secondly, the fact of 
those ideas of immensity and eternity, forcing them- 
selves, as Mr. Stewart expresses it, upon our behef, 
seems to furnish an additional argument for the ex- 
istence of an immense and Eternal Being. At least 
we must admit that excellent person's remark to be 
well-founded, that after we have, by the argument a 
posteriori (I should rather say the other parts of the 
argument a posteriori)^ satisfied ourselves of the ex- 
istence of an intelligent cause, we naturally connect 
with this cause those impressions which we have de- 
rived from the contemplation of infinite space and 
endless duration, and hence we clothe with the attri- 
butes of immensity and eternity the awful Being whose 
existence has been proved by a more rigorous process 
of investigation.* 

* The late Earl Spencer, who had deeply studied these abetriue sobjecti, 
eommnnicated to me, before he was aware of my opiDion, that he bad 
arrived at nearly the same conclusion upon the merits of the aigomeot 
hptiofi. 
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SECTION V, 

OB ETHICAL BRANCH OP NATUBAL THEOLOGY. 

3w direct our attention to the other great 
)f Natural Theology, that which we nave 
he moral or ethical portion, which treats of 
able designs of the Deity with respect to the 
3stiny of his creatures, we shall find that the 
ument applies to the nature of its truths which 
been illustrating in its application to the first 
gical branch of the science, or that relating ta 
ence and attributes of the Creator, wheflier 
3y physical or by psychological reasoning, 
nd branch, like the first, rests upon the same 
►n with all the other inductive sciences, the 
jrence being that the one belongs to the in- 
science of Natural and Mental, and the other 
iuctive science of Moral Philosophy, 
eans which we have of investigating the pro- 
ligns of the Deity are derived from two sources 
ture of the human mind, and the attributes of 
tor. 

) consideration of these we now proceed ; but 
iing them, and especially the first, there is this 
3 to be marked as distinguishing them from 
ler branch of Natural Theology. They are 
abundant in doctrine; they have been much 
vated by scientific inquirers; and the truths 
ed in relation to them are fewer in number : 
1, our knowledge of the Creator's designs ia 
r of nature is much more limited tViakXL o\a 
mce with hh existence and attriWte^. ^\&% 

p 
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on the other hand, the identity of the evidence with 
that on which the other inductive sciences rest is far 
more conspicuous in what may be termed the psycholo- 
gical part of the second branch of Natural Theology 
than in any portion of the first branch, it being much 
less apparent that the inferences drawn from facts in 
favour of the Deity's existence and attributes are of the 
same nature with the ordinary deductions of physical 
science — ^in other words, that this part of J5fatural 
Theology is a branch of Natural Philosophy — ^than it 
is that the deductions from the nature of the mind in 
favour of its separate and future existence are a branoh 
of Metaphysical science. 

From this diversity it follows, that, in treating this 
second branch of the subject, there wiU be more 
nece^ity for entering at large into the subject of the 
Deity'* probable designs in regard to the soul, especially 
those to be inferred from its constitution, .than we found 
there was for entering into the evidences of bis existence 
and attributes, although there will not be so much 
labour required for proving that this is a branch of 
inductive science. 

I. PSYCHOLOGICAL ABOUHEKT, OB EVIDENGE OF TBS 
deity's DESIGNS DRAWN FROM THE NATURE OF THE 
MIND^ 

The Immateriahty of the Soul is the foundation of 
all the doctrines relating to its future State. If it .con- 
sists of material parts, or if it consists of any modifica- 
tion of jnatter, or if it is inseparably connected with 
any combination of material elements, w^e have no 
reason whatever for believing that it can survive the 
existence of the physical part of our frame ; on the 
contrary^ its destruction seems to follow as a necessary 
consequence from the dissolution of the body. It is 
true that the body is not destroyed in the sense of 
being annihilated ; but it is equally true that the par- 
ticular eonfermation, the particular jarrangement of 
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material particles with which the soul is supposed to 
have been inseparably connected, or in which it is sup- 
posed to consist, is gone and destroyed even in the 
sense of annihilation; for that arrangement or con- 
formation has no longer an existence, any more than a 
marble statue can be said to have an existence when 
it is burned into a mass of pounded quick-hme. Now 
it is to the particular conformation and arrangement, 
and not to the matter itself, that the soul is considered 
as belonging by any theory of materialism, there being 
none of the theories of materialists so absurd as to 
make the total mass of the particles themselves, inde- 
pendent of their arrangement, the seat of the soul. 
Therefore, the destruction of tiiat form and organiza- 
tion as effectually destroys the soul which consists in it, 
as the beauty or the mtellectual expression of the 
statue is jgone when the marble is reduced to lime-dust. 

Happi^, however, the doctrines of materialism rest 
upon no solid foundation, either of reason or experience. 
The vague and indistinct form of the propositions in 
which they are conveyed affords one strong argument 
against their truth. It is not easy to annex a definite 
meaning to the proposition that mind is inseparably 
connected with a particular arrangement of the particles 
of matter ; it is more difficult to say what they mean 
who vaguely call it a modification of matter ; but to 
consider it as consisting in a combination of matter, as 
coming into existence tiie instant that the particles of 
matter assiune a ^ven arrangement, appears to be a 
wholly unintelligibre collocation of words. 

Let us, however, resort to experience, and inquire 
what results may be derived from that safe guide 
whom modern philosophers most willingly trust, though 
despised as too humble a helpmate by most of the 
ancient sages. 

We may first of all observe that if a particular 
combination of matter gives birth to what Tfe caHt 
mind, this is ,aa operation aJtogether pecailiaar asA 
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unexampled. We have no other instance of it; we 
know of no case in which the combination of certain 
elements produces something quite different, not only 
from each of the simple ingredients, but also different 
from the whole compound. We can, by mixing an 
acid and an alkali, form a liiird body, having the 

Sualities of neither, and possessing qualities of its own 
ifferent from the properties of each; but here the 
third body consists of the other two in combina- 
tion. There are not two things — ^two different exist- 
ences — ^the neutral salt composed of the acid and the 
alkah, and another thing different from that neutral 
salt and engendered for the first time by that salt 
coming into existence. So when, by chiselling, " the 
marble softened into life grows warm," we have the 
marble new moulded, and endowed with the power of 
agreeably affecting our senses, our memory, and our 
fancy ; but it is aU the while the marble : there is the 
beautiful and expressive marble instead of the amor- 
phous mass, and we have not, beside the marble, a 
new existence created bv the form which has been 
given to that stone. But the materialists have to 
maintain that, by matter being arranged in a particu- 
lar way, there is produced both the organized body 
and something different from it, and having not one 
of its properties — neither dimensions, nor weight, nor 
colour, nor form. They have to maintain that the che- 
mist who mixed the aqua-fortis and potash produced 
both nitre and something quite different from all the 
three, and which began to exist the instant that the 
nitre crystallized ; and that the sculptor who fashioned 
the Apollo, not only made the marble into a human 
figure, but called into being something different from 
the marble and the statue, and which exists at the same 
time with both and without one property of either. I^ 
therefore, their theory is true, it must be admitted to 
rest upon nothing which experience has ever taught 
us: it ^supposes operations \a \>^ ^^Tfoxm^^ and ma- 
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tions to exist of which we see nothing that bears the 
least resemblance in anything we know. 

But secondly, the doctrine of the materialists in 
every form which it assumes is contradicted by the 
most plain and certain deductions of experience. The 
evidence which we have of the existence of the mind 
is complete in itself, and wholly independent of the 
qualities or the existence of matter. It is not only as 
strong and conclusive as the evidence which makes us 
believe in the existence of matter, but more strong and 
more conclusive; the steps of the demonstration are 
fewer ; the truth to which they conduct the reason is 
less remote from the axiom — the intuitive or self- 
evident position whence the demonstration springs. 
We believe that matter exists because it makes a 
certain impression upon our senses, that is, because it 
produces a certain change or a certain effect ; and we 
argue, and argue justly, that this effect must have a 
cause, though the proof is by no means so clear that 
this cause is something external to ourselves. But we 
know the existence of mind by our consciousness of 
or reflection on what passes within us, and our own 
existence as sentient and thinking beings implies the 
existence of the mind which has sense and thought. 
To know, therefore, that we are, and that we think, 
implies a knowledge of the soul's existence. But this 
knowledge is altogether independent of matter, and 
the subject of it bears no resemblance whatever to 
matter m any one of its qualities, or habits, or modes 
of action. Nay, we only know the existence of matter 
through the operations of the mind ; and were we to 
doubt of the existence of either, it would be far more 
reasonable to doubt that matter exists than that mind 
exists. The existence and the operations of mind, 
supposing it to exist, will account for all the pheno- 
mena which matter is supposed to exhibit. But the 
existence and action of matter, vary it how we may, 
will never account for one of the phenomena oi mvftA.- 
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We do not believe more firmly in the existence of ihe 
sensible objects around us when we are well and awake, 
than we do in the reality of those phantoms which liie 
imagination conjures up in the hours of sleep, or the 
season of derangement But no effect produced by 
material agency ever produced a spiritual existence, 
or engendered the belief of such an existence ; indeed, 
the tmng is ahnost a contradiction in terms. That all 
around us should only be the creatures of our fancy, 
no one can affirm to be impossible. But that our 
mind— that which remembers— compares— imagines— 
in a word, that which thinks — ^that of the existence of 
which we are perpetually conscious — ^that which cannot 
but exist if we exist — ^that which can make its own 
operations the subject of its own thoughts — ^that this 
should have no existence is both impossMe and indeed 
a contradiction in terms. We have, therefore, evidence 
of the strictest kind — ^induction of facts the most precise 
and unerring — ^to justify the conclusion that the mind 
exists, and is different from and independent of matter 
altogether.* 

Isow this proposition not only destroys the doctrine 
of the materialists, but leads to the strongest inferences 
in favour of the mind surviving the body with which it 
is connected through life. ML our experience shows 
no one instance of annihilation. Matter is perpetually 
changing — never destroyed ; the form and manner of 
its existence are endlessly and ceaselessly varying— its 
existence never terminates. The body decays, and is 
said to perish ; that is, it is resolved into its elements, 
and becomes the material of new combinations, animate 
and inanimate, but not a single particle of it is annihi- 
lated ; nothing of us or around us ever ceases to exist 
If the mind perishes, or ceases to exist at death, it is 
the only example of annihilation which we know. 

But, it may be said, why should it not, like ihe 

* See, on the Hypothec of Matensi^xxs'K^A/^ W. 
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body, be changed, or dissipated, or resolved into its 
elements? The answer is plain: it differs from the 
body in this, that it ha& no parts ; it is absolutely one 
and simple ; therefore it is mcapable of resolution or 
dissolution. These words, and the operations or events 
they refer to, have no application to a sunple and 
immaterial existence. 

Indeed, our idea of annihilation is wholly derived 
from matter, and what we are wont to call destruction 
means only change of form and resolution into parts, 
or combination into new forms. But for the example 
of the* changes undergone by matter, we should not 
even have any notion of destruction or annihilation. 
When we come to consider the thing itself, we cannot 
conceive it to be possible; we can well imagine a 
parcel of gunpowder or any other combustible sub- 
stance ceasmg to exist as such by burning or explod- 
ing ; but that its whole elements should not continue 
to exist in a different state, and in new combinations, 
appears inconceivable. We cannot follow the process 
so far ; we can form no conception of any one particle 
that once is, ceaang wholly to be. How then can we 
form any conception of the mind which we now know 
to exist ceasing to be ? It is an idea altogether above 
our comprehenaon. True, we no longer, after the 
body is dissolved, perceive the mind, because we never 
knew it by the senses; we only were aware of its 
existence in others by its effects upon matter, and had 
no experience of it unconnected with the body. But 
it by no means follows that it should not exist, merely 
because we have ceased to perceive its effects upon any 
portion of matter. It had connexion with the matter 
which it used to act upon, and by which it used to 
be acted upon; when its entire severance took place 
that matter underwent a great change, but a change 
arising from its being of a composite nature. The 
same separation cannot have affected the mindm^*^ 
like maimer, because its nature is simple aad iio^^ 
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composite. Our ceasing to perceive any efifects pro- 
duced by it on any portion of matter, tne only means 
T^e can have of ascertaining its existence, is therefore 
no proof that it does not still exist; and even if we 
admit that it no longer does produce any effect upon 
any portion of matter, still this will offer no proof fliat 
it has ceased to exist. Indeed, when we speak of its 
being annihilated, we may be said to use a word to 
which no precise meaning can be attached by our 
imaginations. At any rate it is much more diflS- 
cult to suppose that tlus annihilation has taken place, 
.and to conceive in what way it is effected, than to 
suppose that the mind continues in some state of 
separate existence, disencumbered of the body, and 
to conceive in what manner this separate existence 
is maintained. 

It may be further observed that the material world 
affords no example of creation, any more than of 
.annihilation. Such as it was in point of quantity 
i^ce its existence began, such it still is, not a single 
particle of matter having been either added to it or 
taken from it. Change — ^unceasing change — ^in all its 
parts, at every instant of time, it is for ever under- 
going; but though the combinations or relations of 
these parts are unremittingly varying, there has not 
been a single one of them created, or a single one 
destroyed. Of mind this cannot be said ; it is called 
into existence perpetually before our eyes. In one 
respect this may weaken the argument for the con- 
tinued existence of the soul, because it may lead to 
the conclusion, that as we see mind created, so may it 
be destroyed ; while matter, which suffers no addition, 
is liable to no loss. Yet the argument seems to gain 
in another direction more force than it loses in this; 
for nothing can more strongly illustrate the diversity 
between mind and matter, or more strikingly show 
that the one is independent of the other. 

Again, the mind's independence of matter and capa- 
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city of existence without it, appeacs to be strongly 
illustrated by whatever shows the entire dissimilanty 
of its constitution. The inconceivable rapidity of its 
operations is, perhaps, the most striking feature of the 
diversity ; and there is no doubt that this rapidity in- 
creases in proportion as the interference of the senses 
— ^that is, the influence of the body — ^is withdrawn. A 
multitude of facts, chiefly drawn from and connected 
with the Phenomena of Dreams, throw a strong hght 
upon this subject, and seem to demonstrate the possible 
disconnexion of mind and matter. 

The bodily functions are in part suspended during 
sleep — ^that is, all those which depend upon volition. 
The senses, however, retain a portion of their acute- 
ness ; and those of touch* and hearing, especially, may 
be affected without awakening the sleeper. The conse- 
quence of the cessation which takes place of all com- 
munication of ideas through the senses is that the 
action of the mind, and, above all, of those powers 
connected with the imagination, becomes much more 
vigorous and uninterrupted. This is shown in two 
ways — ^first, by the celerity with which any impression 
upon the senses, strong enough to be felt without 
awakening, is caught up and made the groundwork of 
a new tram of ideas, the mind instantly accommodating 
itself to the suggestions of the impression, and making 
all its thoughts chime in with that ; and, secondly, by 
the prodigiously long succession of images that pass 
through the mind, with perfect distinctness and the 
greatest liveliness, in an instant of time. 

The facts upon this subject are numerous, and of 
undeniable certainty, because of daily occurrence. 
Every one knows the effect of a bottle of hot water 
applied during sleep to the soles of the feet: you 

* The common classification of the senses which makes the touch com- 
prehend the sense of beat and cold, is here adopted ; though, certainly, 
there seems ahnost as little reason for ranging this under iouOd^ «& toe 
ranging sight, smeU, hearing, and taste under the same head* 
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insteAtly dream o£walkiii£^ over hot mould, or ashes, 
oir B.:JLa of lava, or ha^g your feet burnt by coml 
ing' too near the fire. But the effect of falling asleep 
in a stream of cold air, as in an open carriage, varies 
this experiment in a very interesting, and, indeed, 
instructive manner. Tou will, instantly that the wind 
begins to bloy, dream of being upon some exposed 
point, and anxious for shelter*, but unable to reach it; 
then you are on the deck of a ship, suffering from the 
gale— you run behind a sail for shelter, and the wind 
changes, so that it still blows upon you — ^you are driven 
to the cabin, but the ladder is removed, or the door 
locked. Presently you are on shore, in a house with 
all the windows open, and endeavour to shut them in 
vain ; or, seeing a smith's forge, you are attracted by 
the fire, and suddenly a hunired bellows play upon it, 
and extinguish it in an instant, but fill the whole 
smithy with their blast, till you are as cold as on the 
road. K you from time to time awake, the moment 
you fall asleep again, the same course of dreaming 
succeeds in the greatest variety of changes that can be 
rung on our thoughts.* 

But the rapidity of these changes, and of the suc- 
cession of ideas, cannot be ascertained by this experi- 
ment : it is most satisfactorily proved by another. Let 
any one who is extremely overpowered with drowsiness 
— as after sitting up all night, and sleeping none the 
next day — ^lie down and begin to dictate : he will find 
himself falling asleep after uttering a few words, and 
he will be awakened by the person who writes re- 
peating the last word, to show he has written the 
whole ; not above five or six seconds may elapse, and 
the sleeper will find it at first quite impossible to be- 
Ueve that he has not been asleep for hours, and will 
chide the amanuensis for having fallen asleep over his 
work, so great apparently wiU be the length of the 

* Thia happened to me many yean ago when traveUing in Sweden by 
night. Lord Staartf who was with, mo, «\!e|^\. ttovKoi^Ax wi^ did not &di it> ^ 
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dream which he has dreamt, extending through half a 
lifetime. This experiment is easily tried : again and 
again the sleeper will find his endless dream renewed ; 
and he will always be able to tell in how short a time 
he must have peilbrmed it. For suppose eight or ten 
seoonds required to write the four or five words dictated, 
sleep could hardly b^in in less than four or five seconds 
after the effort of pronouncing the sentence ; so that, 
at the utmost, not more than four or five seconds can 
have been spent in sleep. But, indeed, the greater 

ErobabiUty is, that not above a single second can have 
een so passed : for a writer will easily finish two words 
in a second ; and suppose he has to write four, and 
half the time is consumed in falling asleep, one second 
only is the duration of the dream, which yet seems to 
last for years, so numerous are the images that com- 
pose it.* 

Another experiment is stiU more striking, and affords 
a more remarkable proof both of the velocity of thought, 
and of the quickness with which its coiu'se is moulded 
to suit any external impression made on the senses. 
But this experiment is not so easily tried. A puncture 
made wiuTimmediately produce a long dream, which 
seems to terminate in some such accident as that the 
sleeper has been wandering through a wood, and re- 
ceived a severe wound from a spear, or the tooth of a 
wild animal, which at the same instant awakens him. 
A gun fired in one instance, during the alarm of inva- 
sion, made a miUtary man at once dream the enemy 
had. landed, so that he ran to his post, and repairing to 
the scene of action, was present when the first discharge 
took place, which also the same moment awakened him.f 
Ifow these facts show the infinite rapidity of thought ; 

* The experiment related in the text was made by myself after I had 
been in conrt aU night on a trial, and had not slept next day. 

t The ingenioas Eastern tale, in the Spectator, of the magician, yrho 
made the prince plunge his head into a paU of water, ia {o\mdL<^ oxl^akXa 
like those to whkb Ibsve been zefemng. 
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for the puncture and discharge of the gun took place 
in an instant, and their impression on the senses was 
as instantaneous; and yet, during that instant, the 
mind went through a long operation of fancy, suggested 
by the first part of the impression, and terminated, as 
the sleep itself was, by the continuation — ^the last por- 
tion of the same impression. Mark what was done in 
an instant— m a mere point of time. The sensation of 
the pain or noise beginning is conveyed to the mind, 
and sets it a thinking of many things connected with 
such sensations. But that sensation is lost or forgotten 
for a portion of the short instant during which the im- 
pression lasts ; for the conclusion of the same impression 
gives rise to a new set of ideas. The walk in the wood, 
and the hurrying to the post, are suggested by the 
sensation beginning. Then follow many things uncon- 
nected with that sensation, except that they grew out 
of it ; and, lastly, comes the wound, and the broadside, 
suggested by the continuance of the sensation, while, 
all the time, this continuance has been producing an 
effect on the mind wholly different from the train of 
ideas the dream consists of, nay, destructive of that 
train — namely, the effect of rousing it from the state of 
sleep, and restoring its dominion over the body. Nay, 
there may be said to be a third operation of the mind 
going on at the same time with these two — a, looking 
forward to the denouement of the plot, — ^for the fancy 
is all along so contriving as to fit that, by terminating 
in some event, some result consistent with the impression 
made on the senses, and which h^ given rise to the 
whole train of ideas. 

There seems every reason to conclude, from these 
facts, that we only dream during the instant of transi- 
tion into and out of sleep, and when our sleep is not 
complete. That instant is quite enough to account for 
the whole of what appears a night's dream. It is quite 
certain we remember no more than ought, according to 
these experiments, to fiU an m^tacut ^i Ume ; and there 
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can be no reason why we should only recollect this one 
portion if we had dreamt much more. The fact that 
we never dream so much as when our rest is frequently 
broken, proves the same proposition almost to demon- 
stration. An uneasy an<f restless night passed in bed 
is always a night studded full with dreams. So, too, 
a night passed on the road in travelling, by such as 
sleep well in a carriage, is a night of constant dreaming. 
Every jolt that awakens or half-awakens us seems to 
be the cause of a dream. If it be said that we always 
or generally dream when alseep, but only recollect a 
portion of our dream, then the question arises why we 
recollect a dream each time we fall asleep, or are 
awakened, and no more? If we can recall twenty 
dreams in a night of interrupted sleep, how is it that 
we can only recall one or two when our sleep is con- 
tinued ? The length of time occupied by the dream we 
recollect is the only reason that can be given for our 
forgetting the rest ; but this reason fails if, each time 
we are roused, we remember separate dreams. 

Nothing can be conceived better calculated than 
these facts to demonstrate the extreme agiUty of the 
mental powers, their total diversity from any material 
substances or actions ; nothing better adapted to satisfy 
us that the nature of the imd is consistent with ite 
existence apart from the body. 

The changes which the mind undergoes in its activity, 
its capacity, its mode of operation, are matter of con- 
stant observation, indeed of every man's experience. 
Its essence is the same ; its fundamental nature is un- 
alterable ; it never loses the distinguishing pecuUarities 
which separate it from matter ; never acquires any of 
the properties of the latter ; but it undergoes important 
changes, both in the progress of time, and by means of 
exercise and culture. The development of the bodily 
powers appears to affect it, and so does their decay*; 
but we rather ought to say, that, in ordinax^ e^^%,S^^ 
improvement is contemporaneous with. t\ie gco^XJcL <^1 
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.the body, and its decline generally is contemporaneous 
mih that of the body, after an advanced period of life. 
For it is an undoubted fact, and almost imiversally true, 
that the mind before extreme old age becomes more 
sound, and is capable of greater things during nearly 
thirty years of diminished bodily powers ; that, in most 
cases, It suffers no abatement of strength during ten 
years more of bodily decline ; that, in many cases, a 
few years more of bodily decrepitude produce no eflfect 
upon the mind ; and that, in some instances, its faculties 
remain^ bright to the last, surviving the ahnost total 
extinction of the corporeal endowments. It is certain 
.that the strength of the body, its agiUty, its patience 
of fatigue, indeed all its quahties, decline from thirty 
at the latest; and yet the mind is improving rapidly 
from thirty to fifty ; suffers Uttle or no decline before 
sixty : and therefore is better when the body is en- 
feebled, at the age of fifty-eight or fifty-nine, than it 
was in the acme of the corporeal faculties thirty years 
before. It is equally certain, that while the body is 
sensibly decaying, between sixty or sixty-three and 
seventy, the mind suffers hardly any loss of strength 
in the generahty of men ; that men continue to seventy- 
five or seventy-six in the possession of all their mental 
powers, while few can then boast of more than the re- 
mains of physical strength ; and instances are not 
wanting of persons who, between eighty and ninety, or 
even older, when the body can hardly be said to Uve, 
possess every faculty of the mind unimpaired. We are 
authorized to conclude, from these facts, that unless 
some unusual and violent accident interferes, such as a 
serious illness or a grave contusion, the ordinary course 
of life presents the mind and the body running courses 
widely different, and in great part of the time in 
opposite directions ; and this affords strong proof, both 
that the mind is independent of the body, and that its 
destruction in the period of its entire vigour is contrary 
to the analogy of nature. 



NATUBE OF THE' SCIENCB, AND ITS EVIDENCES. 79 

The strongest of all the arguments both for the 
separate existence of mind, and for its surviving the 
body, remains, and it is drawn from the strictest in^ 
duction of facts. The body is constantly undergoing 
change in all its parts. Probably no person at the age 
of twentjr has one single particle in any part of ms 
body which he had at ten ; and still less does any por- 
tion of the body he was born with continue to exist in 
or with him. All that he before had has now entered 
into new combinations, forming parts of other men, or 
of animals, or of vegetable or mineral substances, ex- 
iUJtly as the body he now has will afterwards be resolved 
into new combinations after his death. Yet the mind 
continues one and the same, " without change or shadow 
of turning." None of its parts can be resolved or 
dispersed ; for it is one and single, and it remains un- 
changed by the changes of the body. The argument 
would be quite as strong though the change undergone 
by the body were admitted not to be so complete, and 
though some small portion of its harder parts* were 
supposed to continue with us through life. 

But observe how strong the inferences arising from 
these facts are, both to prove that the existence of the 
mind is entirely independent of the existence of the 
body, and to show the probability of its surviving I If 
the mind continues the same while all or nearly all the 
body is changed, it follows that the existence of the 
mind depends not in the least degree upon the exist- 
ence of the body ; for it has already survived a total 
change of, or, in the common use of the words, an 
entire destruction of that body. But, again, if the 
strongest argument to show that the mind jjerishes 
with the body, nay, the only argument be, as it indu- 
bitably is, derived from the phenomena of death, the 
fact to which we have been referring affords an answer 
to this. For the argument is, that we know of no 

* Except the enamel of the teeth none such appeal to «2!ia\.\ vxAV^o!^ 
teeth of coune grow long after the nund exists. 
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instance in which the mind has ever been known to exist 
after the death of the body. Now here is exactly the 
instance desiderated, it being manifest that the same 
process which takes place on the body more suddenly 
at death is taking place more gradually, but as effect- 
ually in the result, during the whole of life, and that 
death itself does not more completely resolve the bodr 
into its elements and form it into new combinations 
than living fifteen or twenty years does destroy, by 
like resolution and combination, the self-same body. 
And yet after those years have elapsed and the former 
body has been dissipated and formed into new com- 
binations, the mind remains the same as before, exer- 
cising the same memory and consciousness, and so 
preserving the same personal identity as if the body 
had suffered no change at all. In short, it is not more 
correct to say that mI of us who are now living have 
bodies formed of what were once the bodies oi those 
who went before us, than it is to say that some of us 
who are now living at the age of fifty have bodies 
which in part belonged to others now living at that 
and other ages. The phenomena are precisely the 
same, and the operations are performed in like manner, 
though with different degrees of expedition. Now all 
would believe in the separate existence of the soul if 
they had experience of its existing apart from the 
body. But the facts referred to prove that it does 
exist apart from one body with which it once was 
united, and though it is in union with another, yet as 
it is not adherent to the same, it is shown to have an 
existence separate from, and independent of, that body. 
So all would believe in the soul surviving the body, if 
after the body's death its existence were made mani- 
fest. But the facts referred to prove that after the 
body's death, that is, after the chronic dissolution which 
the body undergoes during life, the mind continues to 
exist as before. Here, tnen, we have that proof so 
much desiderated — ^the existence of the soul after the 
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dissolution of the bodily frame with which it was con- 
nected. The two cases cannot, in any soundness of 
reasoning, be distinguished ; and this argument, there- 
fore, one of pure induction, derived partly from physical 
science, through the evidence of our senses, partly from 
psychological science by the testimony of our conscious- 
ness, appears to prove the possible ImmortaUty of the 
Soul ahnost as rigorously as " if one were to rise from 
the dead." 

Now we have gone through the first division of this 
second branch of the subject, and have considered the 
proofs of the separate and future existence of the soul 
afforded by the nature of mind. It is quite clear that 
all of them are derived from a strict induction of facts, 
and that the doctrines rest upon precisely the same 
kind of evidence with that upon which the doctrines 
respecting the constitution and habits of the mind are 
founded. In truth, the subjects are not to be dis- 
tinguished as regards the species of demonstration ap- 
plicable to them — ^the process by which the investigation 
of them is to be conducted. That mind has an exist- 
ence perceivable and demonstrable as well as matter, 
and that it is wholly different from matter in its quali- 
ties, is a truth proved by induction of facts. That 
mind can exist independent of matter and survive the 
dissolution of the body, is a truth proved exactly in 
the same manner, by induction of facts. The pheno- 
mena of dreams which lead to important conclusions 
touching the nature of the mind, lead, and by the self- 
same kind of reasoning, to important conclusions of a 
similar description, touching the mind's existence inde- 
pendent of the body. The mcts, partly physical, partly 
psychological, which show the mind to be unaffected by 
the decay and by even the total though gradual change 
of the body durmg life, likewise show that it can exist 
after the more sudden change of a similar kind, which 
we term the dissolution of tne body by deat\i. TlVisc^ 
is no means of separating the two classes oi tr\]L\\ie»)^<(^a(^ 

G 
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of Psychology and those of Natural Theology; they 
are parts of one and the same science ; they are .ascer- 
tained by one and the same process of investigation,; 
-they repose upon one and the same kind of eyidence; 
nor can any person, without giving way to a most 
groundless and unphilosophical prejudice, profess h^ 
belief in the former doctrines, and reject the latter. 
The only difference between the two is that the Theo- 
logical propositions are of much greater importance to 
Jiuman happiness than Metaphysical. 

n. moeaIj argument, or bvidbncb of the deity's de- 
signs DRAWN FROM HIS ATTRIBUTES IN CONNEXION 
WITH THE CONDITION OF THE SPECIES. 

The probable designs of Divine Providence with re- 
spect to the future lot of man are to be gathered in 
part from the nature of the mind itself, me work of 
the Deity, and in part from the attributes of the Deity, 
ascertained by an examination of his whole works. It 
thus happens that a portion of this head of the argu- 
ment has been anticipated in treating the other head, 
the nature of the mind. Whatever qualities of the soul 
show it to differ from matter, both make it improbable 
that it should perish with the body, and make it im- 
probable that the Deity should destine it to such a 
catastrophe ; and whatever facts show that it can sur- 
vive a total change of the body during life, show like- 
wise the probabiBty that the same being who endowed 
it with that capacity will suffer it, in Eke manner, to 
continue in being after the more sudden change which 
the body undergoes at death. 

The argument built upon the supposed designs of 
the Creator requires to be handled in a humble and 
submissive spirit ; but, if so undertaken, there is 
nothing in it which can be charged with presumption, 
or deemed inconsistent with perfect though ratioBal 
devotion. In truth, all the investigations of Natural 
JTheology are equally liable to such a charge ; for to 
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teace the evidences of design in the works of nature^, 
and inquire how far benevolence presides over their 
formation and maintenance — rin other words, to deduce 
from :what we see, the existence of the Deity, and 
speculate upon £Qs wisdom and goodness in the crea- 
tion and government of the imiverse — ^is just as daring 
a thing, and exactly of the same kind of audacity, as 
to speculate upon His probable intentions with respect 
to the future destiny of man. 

The contemplation of the Deity's goodness, as deduc- 
ible from the great preponderance of instances in which 
benevolent design is exhibited, when accompanied with 
a consideration of the feelings and wishes of the human 
mind, gives rise to the first argument which is usually 
adduced in favour of the Immortality of the SouL 
There is nothing more universal or more constant than 
the strong desire of immortaUty which possesses the 
mind, and compared with which its other wishes and 
solicitudes are but faint and occasional. That a bene- 
volent being should have implanted this propensity 
without the mtention of gratifying it, and to serve no 
very apparent purpose unless it be the proving that 
it is without an object, appears difiicult to believe : for 
certainly the instinctive fear of death would have served 
aQ the purposes of self-preservation without any desire 
of immortality being connected with it, although there 
can be no doubt that this desire, or at least the anxiety 
about our future destiny, is intimately related to our 
dreai^ of dissolution. But the inference acquires ad- 
ditional strength from the consideration that the 
faculties of the mind ripen and improve almost 
to the time of the body's extinction, and that the 
destruction of the soul at the moment of its being 
fitter than ever for worthy things seems quite incon- 
ceivable. 

The tender affections so strongly and so universally 
operating in our nature afford another argwmetA, ^1 
a like JuzzA No doubt the purpose to \i\aOcL ^'s^ 
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are subservient in this life is much more distinctly 
perceivable ; yet still it is inconsistent with the provi- 
sions of a benevolent Power to suppose that we should 
be made susceptible of such vehement feeUngs, and be 
suffered to indulge in them, so as to make our nappiness 
chiefly consist in their gratification, and that then we 
should suddenly be made to undergo the bitter pangs 
of separation, while, by our surviving, those pangs are 
lengthened out without any useful effect resulting from 
our sufferings. That such separations should be eternal 
appears irreconcilable with the strength of the affections 
wounded, and with the goodness so generallv perceived 
in the order of the universe. The supposition of a re- 
union hereafter overcomes the diflSculty, and reconciles 
the apparent inconsistency. 

The unequal distribution of rewards and punishments 

' in this world, that is, the misery in which virtue often 
exists, and the prosperity not seldom attendant upon 
vice, can in no way be so well accounted for, consist- 
ently with the scheme of a benevolent Providence, as 
by the supposition of a Future State. 

But perhaps there is nothing more strongly indica- 
tive of such a design in the Creator than the universal 
prevalence of religion amongst men. There can hardly 
be found a tribe so dark and barbarous as to be without 
some kind of worship, and some behef in a future state 
of existence. Now all religions are so far of God that 
he permits them ; he made and preserves the faculties 
which have invented the false ones, as well as those 
which comprehend and treasure up the true faith. 
Religious beUef, religious observance, the looking for- 
ward to a future existence, and pointing to a condition 
in which the deeds done on earth shall be visited with just 
recompense, are all facts of universal occurrence in the 
history and intellectual habits of the species. Are they 
all a mere fiction? Do they indeed signify nothing? 
Is that a mere groundless fancy, which in aU places, in 

&11 ages, occupies and has occupied thft thoughts and 
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mingled itself with the actions of all mankind, whether 
barbarous or refined ?* 

But if it be said that the belief of such a state is 
subservient to an important use, the restraining the 
passions and elevating the feelings, it is obvious to 
reply, that so great a mechanism to produce this effect 
very imperfectly and precariously, appears httle con- 
sistent with the ordinary efficacy and simplicity of the 
works of Providence, and that the disposition to shun 
vice and debasement could have been more easily and 
more certainly implanted by making them disgusting. 
True, there would then have been little merit in the 
restraint ; but of what value is the production of such 
merit, if the mind which attains it and becomes adorned 
by it has no sooner approached perfection than it ceases 
to exist at all ? The supposition of a Future State at 
once reconciles all inconsistencies here as before, and 
enables us to comprehend why virtue is taught by the 
hopes of another life, as well as why those hopes, and 
the grounds they rest on, form so large a portion of 
human contemplation. 

That the existence of the soul in a new state after 
the entire dissolution of the body — ^nay, that the exist- 
ence of the body itself in a new state, after passing 
through death, is nothing contrary to the analogies 
which nature presents, has been oftentimes observed, 
and is a topic much dwelt upon, especially by the 
ancient philosophers. The extraordinary transforma- 
tions which insects undergo have struck men's imagina- 
tions so powerfully in contemplating this subject, that 
the soul itself was deemed of old to be aptly designated 
under the emblematical form of a butterfly, which 
having emerged from the chrysalis state, flutters in 
the air, instead of continuing to crawl on the earth, as 
it did before the worm it once was ceased to exist. 
The instance of the foetus of animals, and especially 
of the human embryo, has occupied the attenliOTL ^i 

• NoUb Yin. and IX. 
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modern inqiurers into this interesting subject. Mark- 
ing the entire difference in one state of existence before 
and after birth, and the diversity of every one animal 
function at those tVro periods, philosophers have in- 
ferred, that as on passing from the one to the other 
state of existence so mighty a change is wrought, Tnth- 
out any destruction either of soul or body, a like 
transition may take place at death, and £he event 
which appears to close our being may only open the 
portals 01 a new, and higher, and more lasting con* 
dition. As far as such considerations suggest analogies, 
they furnish matter of pleasing contemplation, perhaps 
lend even some illustration to the argument. Never- 
theless they must be regarded a« exceedingly feeble 
helps in this latter respect, if indeed their aid be not 
of a doubtful, and even dangerous kind. They are all 
drawn from material objects, — ^all rest upon the pro- 
perties and the fortimes of corporeal existences. STow 
the stronghold of those who maintain the Immortality 
of the Soul, and, indeed, all the doctrines of Natural 
Theology, is the entire difference between mind and 
matter, and the proofs we have constantly around us, 
and within us, of existences as real as the Dodies which 
affect our outward senses, but resembling those perish- 
able things in no one quality, no one habit of action, 
no one mode of being. 

Upon the particulars of a future state — ^the kind of 
existence reserved for the soul — ^the species of its oc- 
cupations and enjoyments — Natural Theology is, of 
course, profoundly silent ; but not more silent than Re- 
velation. We are leftswhoUy to conjecture, and in a 
field on which our hopelessness of attaining any certain 
result is quite equal to our interest in the success of the 
search. Indeed, all our ideas of happiness in this world 
are such as rather to disqualify us for the investigation, 
or what may more fitly be termed the imagination. 
Those ideas are, for the most part, either directiy con- 
nected with the senses, or derived from our condition 
of weakness here, which occasiion<& \3cka fcxiCkai^iULQl <»>pQr 



ICATUBB OF THB SCIEKCB; AND ITS EyiDENC£S«> 8T 

nexions for mutual comfort and support, and gives to 
the feebler party the feeling of allegiance, to the 
stronger the pleasure of protection. Yet may we con- 
cmye that, hereafter, such of our affections as naye been 
the most cherished in life shall suryiye and form again 
the delight of meeting those from whom death has 
severed us — ^that the soul may enjoy the purest delights 
in ihe exercise of its powers, above all, for the inves- 
tigation of truth — ^that it may expatiate in the full dis- 
covery of whatever has hitherto been most sparingly 
revealed, or most carefully hidden from its view — ^that 
it may be gratified with the sight of the useful harvest 
reaped by the world from the good seed which it helped 
to sow. We can only conjecture or fancy. But these, 
and such as these, de pleasures in whii the gross in- 
dulgences of sense have no part, and which are even 
removiBd above the less i^fined of our moral gratifica- 
tions : they may, therefore, be supposed consistent with 
a pure and &ultiess state of spiritual bein^. 

JPerhaps the greatest of all the difficulties which wa 
feel in forming such conjectures, regards the endless: 
duration of an immortal existence. All our ideas in 
this world are so adapted to a limited continuance of 
life — ^not only so moulded upon the scheme of a being 
incapable of lasting beyond a few years, but so insepar- 
ably connected with a constant change even here — a, 
perpetual termination of one stage of existence and 
begmning of another — ^that we cannot easily, if at all, 
fancy an eternal, or even a long-continued, enduranca 
of tne same faculties, the same pursuits, and the same 
enjoyments. All here is in perpetual movement — 
ceaseless change. There is nothing in us or about us 
that abides an hour — ^nay, an instant. Eesting-place 
there is none for the foot— no haven is provided where 
the mind may be still. How then shall a creature, 
thus whoUy ignorant of repose — imacquainted with 
any continuation at all in any portion of bis e:d&\^\ie^ 
— BO fSar abstract bk thoughts from Ins w\io\e eiL'^^TV- 
ence as to conceive a long, much more a "jeTgeAsosiVi 
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duration of the same powers, pursuits, feelings, plea- 
sures ? Here it is that we are the most lost in our 
endeavours to reach the seats of the blessed with our 
imperfect organs of perception, and our inveterate and 
onhr habits of thinking.* 

It remains to observe, that all the speculations upon 
which we have touched under this second subdivi- 
sion of the subject, the moral argument, are similar 
to the doctrines of inductive science — ^at least to such 
of those doctrines as are less perfectly ascertained; 
but the investigation is conducted upon the same prin- 
ciples. The most satisfactory proofs of the soul's im- 
mortality are those of the first, or psychological class, 
derived from studying the nature of mind ; those of 
the second class wmch we have last been surveying, de- 
rived from the condition of man in connexion with the 
attributes of the Deity, are less distinct and cogent; 
nor would they be sufficient of themselves ; but they 
add important confirmation to the others ; and both are 
as truly parts ot legitimate inductive science as any 
branch — we may rather say, any other branch of 
moral philosophy. 

* The part of Dean Swift's satire which relates to the Stulbmgs may 
possibly occur to some readers as bearing upon this topic. . That the 
staunch admirers of that singularly-gifted person should have been flung 
into ecstacies on the perusal of this extraordinary part of his writings, 
needs not surprise us. Theur raptures were full easily excited ; but I am 
quite clear they have given a wrong gloss to it, and heaped upon its merits 
a very undeserved praise. They think that the picture of the Stulbmgs 
was intended to wean us from a love of life, and that it has weU accom- 
plished its purpose. I am very certain that the Dean never had any sndi 
thing in view, because his sagacity was far too great not to perceive that 
he only could make out this position by a most undisguised begging of 
the question. How could any man of the most ordinary reflection expect 
to wean his feUow*creatures from love of life by describing a sort of peiv 
sons who at a given age lost their faculties, and became doting drivelling 
idiots ? Did any man breathing ever pretend that he wished to live, not 
only for centuries but even for threescore years and ten, bereaved of his 
understanding, and treated by the law and by his fellow-men as in hope- 
less incurable dotage? The passage in question is much more likely to 
have proceeded from Swift's exaggerated misanthropy, and to have been 
designed as an antidote to human pride, by showing that our duration is 
necessarily limited — if, indeed, it is not lathes tA be regarded as the w<»k 
cfmere wbim and caprice. 
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SECTION VI. 

LORD bacon's doctrine OP FINAL CAUSES.* 

[t now appears, that when we said that Natural 
rheoloey can no more be distinguished from the 
Dhysicsu, psychological, and ethical sciences, in respect 
)f the evidence it rests upon and the manner in which 
ts investigations are to be conducted, than the dif- 
'erent departments of those sciences can be distin- 
guished from each other in the Uke respect, we were 
)nly making an assertion borne out by a close and 
•igorous examination of the subject. How, then, comes 
t to pass, it may be asked, that the father of Inductive 
Philosophy has banished the speculation of Final Causes 
rom his system, as if it were no branch of inductive 
jcience ? A more attentive consideration of the ques- 
ion will show, first, that the sentence which he pro- 
lounced has been not a little misunderstood by persons 
^ho looked only at particular aphorisms, without duly 
•egarding the context and the occasion ; and, seccyndly, 
;hat Lord Bacon may very probably have conceived 
i prejuciice against the subject altogether, from the 
ibuses, or indeed perversions, to wnich a misplaced 
iffection for it had given rise in some of the ancient 
ichools of philosophy. 

That Lord Bacon speaks disparagingly of the in- 
luinr concerning Final Causes, both when he handles 
t didactically, and when he mentions it incidentally, 
s admitted. He enumerates it among the errors 
hat spring Yrom the restlessness of mmd {impotmtia 
nentia), ma(Ai forms the fourth class of the idols of 

*NoteX. 
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tile ^ecies {idola tribus) or causes of false pliilosophy, 
coni&ected nith the peculiarities of the human constitu- 
tioii.^ In other parts of the same work he descants 
upon the mischief which hare arisen in the schools 
from miTing the doctrines of natural religion with 
those of natural philosophy ;f and he more than once 
treats of the inquiry ccmceming Ilnal Causes as a 
barren speculation, comparing it to a nun or a yestal 
coneectated to hearen-t But a nearer examination of 
this spreal authority will show that it is not adyerse to 
oar jbetrine. 

1« Firsc of all it is to be remarked^ that Lord 
BaMKn does not disapproye of the speculation con- 
eemingr Final Causes absolutely, and does not under- 
Tahie the doctrines of Natural Religion, so lonff as 
that speenlation and those doctrines are kept in their 
proper |>iace« ffis whole writings bear testimony to 
tbi^ traut of this proportion. Li the Parasceae to 
natural and eicperimental history, which closes the 
3^4^11111 Or^mimy he calls the mstory of the pheno- 
m^'tta of nature a Tolume of the work of God, and as 
ii wero another Bible — "yolumen opermn Dei, et 
tanquam altera seripmra.'' § In the first book of the 
iV DitjHitat0y he says there are two books of religion 
to h^ consulted — the" Scriptures, to tell the will of God, 
and tlh> book of creation, to show his power. || Accord- 
ia^ ho nuuntaitts elsewhere^ that a miracle was 
uovw yii>t performed to conyert atheists, because these 
uxi^hl always arrive at the knowledge of a Deity by 
th<» IJ^hi ot nature. Xor ought we to pass over the 
rv^iuarkablo i>assage of the C^tata et Visa, in which 
ho prv^pounos the use of Natural Philosophy- as the 

t IK A^ ^: aDi IV Di^. eft Aug. Hb. L 

t "^ Sg»icil^ H li»i»|<Mim Yugo Pw sacrm non pant" — [" A viigin banen 
«M< a» iK wtc^ «iMu«xMii«l to God, neror Iffings forth.**]~c 5. De />^. 

^ '' 'IV v\>hMM <{ ib« irosks (^ Qtodt vid^ as it were, another Scriptare." 
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•e for superstition and the support of true reli^on. 
^aturalem Philosophiam^ post verbum Dei, certissi- 
m superstitionis medicinam, eandem probatissimum 
ei alimentum esse. Itaque merito religioni tanquam 
Eitissimam et acceptissimam ancillam attribui, cum 
era voluntatem Dei, altera potestatem manifestfet."* 
tbe earlier part of the passage left any doubt of the 
id of service which religion was to deriye from in- 
Btive science, the last words clearly show that it 
dd only be by the doctrine of final causes. 
2. But further, he distinctly classes natural religion 
long the branches of legitimate science ; and it is of 
3at and decisive importance to our present inquiry 
tt we should mark the particular place which he 
igns to it. He first divides science into two great 
uiches. Theology and* Philosophy — comprehending 
der the former description only the doctrines of 
relation, and under the latter all human science. 
iw, after expressly excluding Natural Rehgionf 
m the first class, he treats it as a part of the 
ond. The second, or philosophy, is divided into 
•ee parts, according as its object is the Deity, 
,ture, or Man. The first of these subdivisions con- 
:utes Natural Religion, which he says may be 
med Divine knowledge, if you regard its object, 
b Natural knowledge, if you consider its nature 
1 evidence (" ratione informationis scientia naturalis 
iseri potest." $) That he places it in a different sub- 
ision from Natural Philosophy proves nothing ; for 

classes anatomy, medicine, and intellectual philo- 
>hy also in a different subdivision : they come under 
) head of Human Philosophy, or the science of man, 

contradistinguished from Natural Theology and 
,tural Philosophy, or the science of God and of 
ternal objects. Many objections may undoubtedly 

' Francisci Baconi, Cogitata et Visa. f De Dig. lib. iii. c. 1. 

: " In respect of its infonnation or science it may be leckioiie^ ii«X\]oraX 
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be made to this classification, of which it is perhaps 
enough to say, that it leads to separating optics as 
well as anatomy and medicine* from natural philo- 
sophy. But, at all events, it shows both that Lord 
Bacon deemed Natural Theology a fit object of philo- 
sophical inquiry, and that he regarded the inductive 
method as nirmshing the means by which the inquiry 
was to be conducted. 

3. The general censure upon the doctrine of Final 
Causes to which we have in the outset adverted, as 
conveyed by certain incidental remarks, is manifestly 
directed against the abuse of such speculations, and 
more especially in the ancient schools of antiquity. 
Lord Bacon justly objects to the confounding of final 
with efficient or physical causes ; he marks the loose 
and figurative language to which this confusion has 
given rise ; he asks if it is philosophical to describe the 
eye as Aristotle, Galen, and others do, with the eyelids 
and eyelashes as a wall and a hedge to protect it ; or 
the bones as so many beams and pillars to support the 
body ;t and he is naturally apprehensive of the danger 
which may result from men introducing fancies of their 
own into science, and, above all, from their setting out 
with such fancies, and then making the facts bend to 
humour them. This is, indeed the great abuse of the 
doctrine of final causes ; and the more to be dreaded 
in its consequences, because of the religious feelings 
which are apt to mix themselves with such speculations, 
and to consecrate error.J 

* De Dig. lib. iv. c. 3. He treats of the desiderata in optics under tl a 
head of the human mind — the senses. 

f lb. lib. iii. c 4. 

X This idea is expressed by Bacon, with his wonted fdicity, in the 75th 
Aphorism. '* Pessima enim res est errorum apotheosis ; et pro peste in- 
tellectiis habenda est^ si vanis accedat veneratio." — [" The worst of all this 
is the consecration of errors, and it is to be accounted the pest of the un- 
derstanding if vain things become objects of veneration.**] — Nov, Org, Kb. L 
He giv&o an instance of this folly in the perverted use made of some por- 
tions of the Bible history — '* Huic vanitati nonnuUi ex modemis summft 
levitate ita induisenint, ut in phmo capilulo GeneseOs et in libro Job et 
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4. The objections of Lord Bacon are the more clearly- 
shown to be levelled against the abuse only, that we 
find him speaking in nearly similar terms of logic and 
the mathematics as having impeded the progress of 
natural science. In the passage already referred to, 
and which occurs twice in his books, where the Platonists 
are accused of mixing Natural Religion with philosophy, 
the latter Platonists (or Eclectics) are in the same words 
charged with corrupting it by the mathematics, and the 
Peripatetics by logic* Not certainly that the greatest 
logician of modern times could undervalue either his 
own art or the skill of the analyst, but because Aristotle 
through dialectic, and Proclus through geometrical 
pedantry, neglected that humbler but more useful pro- 
vince oi watching and interpreting nature, and used 
the instruments furnished by logic and the mathematics, 
not to assist them in classifying facts or in reasoning 
from them, but to construct phantastic theories, to 
which they made the facts bend. 

When rightly examined, then, the authority of Lord 
Bacon appears not to oppose the doctrine which we are 
seeking to illustrate. Yet it is possible that a strong 
impression of the evils occasioned by the abuse of these 
speculations may have given him a less favom^able 
opinion of them than they deserved. It appears that 
he had even conceived some prejudice against logic and 
the mathematics from a similar cause ; and he manifests 
it, not only in the passages already referred to, but in 
that portion of his treatise De Dig, et Aug, in which 
he treats of mathematical as an appendix to physical 
science, expressing much hesitation whether to rank it 
as a science, and delivering himself with some asperity 

aliis scripturis sacris, Philosophiam Naturalem fundare conati sint ; irUer 
viva qucerenies morttiaJ'* — [" In this vanity some of the modems have so far 
indulged with the utmost thoughtlessness, that they have attempted to 
found natural philosophy on the first chapter of Genesis and the Book of 
Job and other Scriptures — seeking the livirg among the dead ""\ 
• Nov. Org, Ub. I Apb. 96; De Dig. lib. i. 
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against both logicians and mathematicians.* High 
is the authority of this great man — ^and upon the su 
ject of the present inquiry the highest of all — ^yet, if 
.clearly appears that the argument from Final Cans 
comes within the scope of inductive science, we a: 
bound to admit it withm the circle of legitimate huim 
knowledge, even if we found the father of that scien* 
had otherwise judged. It is clear that, had he no 
lived, he would himself have rejected some speculatioi 
as wholly beyond the reach of the human facultie 
which he unhesitatingly ranges among the objects • 
sound philosophy .f It is equally undeniable that 1 
would have treated others with greater respect than! 
has shown them. J Above all, it is certain that he woiil 
never have suffered that the veneration due to his o^ 
name should enshrine an idol§ to obstruct the progrei 
of truth, and alienate her votaries from the true worshi 
which he himself had founded. ^ 

That Lord Bacon has not himself indulged in an 
speculations akin to those of Natural Theology i 
beyond all dispute, true. There is hardly any write 

* '* Delicias et festam matheraaticoram, qui banc sdentiam pfaysic 
fieri imperare capiunt. Nescio enim quo fato fiat ut mathematica et logic 
quae ancillarum loca erga phvsicam se gerere debebant, nihilominos, cert 
tudinem pne se jactantes, dorainationem exercere petunt." — [" The ddigl 
and fisast of the mathematicians, who would make this science cooti 
natural philosophy; for I know not by what fatality it happens tiu 
mathematics and logic, which ought to have behaved as the handmaidei 
of phj^ics, yet, vaunting their certainty, seek to exercise dominion."]—! 
Dtg. lib« iii. c. 6. 

f He distinctly considers the '' doctrine of angds and spirits" as a 
"appendix to Natural Theology," and holds that their nature may I 
investigated by science, including that of unclean spirits or dsemons, whic 
he says hold in this inquiry the same place as poisons do in physics, ( 
vices in ethics. — De Dig. lib. iii. c. 2. Natural magic, the doctrine ( 
fascination, the discovery of futurity from dreams and ecstacies, especial! 
in bad health from death-bed glimpses — in a word, divination — ^he hdd 
to be branches of science deserving of cultivation ; though he warns agaios 
sorcery, or the practice of witchcraft — lb. lib. iv. c. 3, and lib. iL c. 2. 

X He complains of treatises of Natural History being " swelled wit! 
figures of animals and plants, and other superfluous matter, instead o 
being enriched with solid observations." — De Dig. lib. 2. c. 3. 
§ Idolum theatri. 
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Upon -moral or • natural sdence, in whose works fewer 
references can be found to th^ power or wisdom of a 
superintending Providence. It would be difficult to 
find in any other author, ancient or modem, as much 
of yerjrmiscellaneous matter upon almost all physical 
subjects as he has brought together in the Sylva 
Syharuniy without one allusion to Final Causes. But 
it must also be admitted, that it would not be easy to 
find in any other writer of the least name upon physical 
subjects so little of value, and so much that is wholly 
unworthy of respect. That work is, indeed, a striking 
instance of the inequaUties of the human faculties. 
Among the one thousand observations of which it con- 
sists, hardly one— of the two hundred and eighteen 
pages certainly not one — can be found in which there 
IS not some instance of credulity, superstition, ground- 
less hypothesis, manifest error of some kind or other ; 
and nothing at any time given to the world ever ex- 
hibited a more entire disregard of all his own rules of 
philosophizing : for a superficial examination of facts, 
a hasty induction, and a proneness to fanciful theory, 
form tne distinguishing characters of the whole boot. 
Assuredly it is a proof that the doctrine of Final Causes 
is not the only parent of a " phantastic philosophy," 
though the other base undergrowth of *• heretical re- 
ligion"* may not be found in the recesses of the Sylva. 
Descartes, whose original genius for the abstract 
sciences fixed an aera in the history of pure mathe- 

* This striking and epigrammatic antithesis occurs more than once in 
his writings. Thus, in the Nov, Org, lib. L Aph. 65— "Ex divinorum 
et humanorum malesana admixtione, non solum educitur philosophia 
phantastica, sed etiam religio hseretica ;" — [" From the unwholesome admix- 
ture of divine and human things there comes not only a fantastic philoso- 
phy, but an heretical religion."] — and again, in De Dig. et Aug, lib. iii. 
c 2, speaking of the abuse of speculations touching natural religion, ho 
remarkis on the " incommoda et pericula qus ex eo (abusii) turn religioni, 
torn philosophise impendent, utpote qui religionem hssreticam procudit et 
philosophiam phantasticam et superstitiosam."— [" The inconveniences and 
dangers which, from that abuse, threaten both religion an.^ ^t^i^Q^"^^^ 
coining an heretical leli^oii and a fantastical and superstilioxia ^"^ilo^oi^V^ -^^ 
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matics, as remarkable as Bacon's genius did in that of 
logic, like him failed egregiously as a cultivator of 
natural philosophy; and he excluded Final Causes 
altogether from his system as a preposterous specu- 
lation — ^an irreverent attempt to penetrate mysteries 
hidden from human eyes by the imperfection of our 
nature. But it is to be observed, that all the success- 
ful cultivators of physical science have, as if under the 
influence of an irresistible impulsion, indulged in the 
sublime contemplations of Natural Religion. Nor have 
they fallen into this track from feeling and sentiment; 
they have pursued it as one of the paths which induc- 
tive philosophy opens to the student of nature. To 
say nothing of Mr. Boyle, one of the earUest cultivators 
of experimental philosophy, whose works are through- 
out imbued with this spirit, and who has left a treatise 
expressly on the subject of Final Causes, let us listen 
to the words of Sir Isaac Newton himself. The greatest 
work of man, the Principia, closes with a swift transi- 
tion from its most difficult investigation, the determina- 
tion and correction of a comet's trajectory upon the 
parabolic hypothesis,* to that celebrated scholium, upon 
which Dr. Clarke's argument a priori for the existence 
of a Deity is built. But whatever may be deemed the 
soundness of that argument, or the mtrinsic value of 
the eloquent and sublime passages which lay its foun- 
dation, its illustrious author at the same time points 
our attention to the demonstration from induction, and 
in the most distinct and positive terms sanctions the 
doctrine, that this is a legitimate branch of natural 
knowledge. " Hunc (Deum) cognoscimus per proprie- 
tates ejus et attributa et per sapientissimas et optimas 
rerum structural et causas finales, et admiramur ob 
prospectiones." — "Deus sine dominio, providential, et 
causis finaUbus, nihil aliud est quam fatum et natura." 
— "Et hsec de Deo— de quo utique ex phaenomenis 

♦ Prindpia, 1\\)« m. Pto^. t;1L and xlii. 
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disserere ad philosophiam naturalem pertinet."* — 
{Scholium Generale,) 

And if he could not rest from his immortal labours 
in setting forth the system of the Universe, without 
raising his mind to the contemplation of Him who 
** weighed the mountains in scales and the hills in a 
balance," so neither could he pursue the more minute 
operations of the most subtile material agent, without 
again rising towards Him who said "Let there be 
light." The most exquisite investigation ever con- 
ducted by man of the laws of nature by the means of 
experiment, abounds in its latter portion with explicit 
references to the doctrines of Natural Theology, and 
with admissions that the business of physical 8(Jence is 
*' to deduce causes from effects till we come to the very 
First Cause," and that " every true step made in in- 
ductive philosophy is to be highly valued, because it 
brings us nearer to the First Cause."! 

* ** Him (Grod) we know by his qaalities and attributes, «nd by Us 
most wise and excellent strnctnre, and by final causes ; and we admire 
him on account of our foresight of the future." — " A God without domin- 
ion, providence, and final causes is nothing but fate and nature." — " And 
thus far of God, to inquire concerning whom from the phenomena no dot^ 
it belongs to natural philosophy." 

f Optics, Book iii. Query 28. — ** How came the bodies of animals to 
be contrived with so much art, and for what ends were the several parts? 
Was the eye contrived without skiU in optics, and the ear without know* 
ledge of sound?" (See, too, Queiy 31.) 
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SECTION VIL 

OF SCIENTIFIO ABRANGEMENT, Aim THE METHODS OP 

ANALYSIS AND SYNTHESIS. 

HAvma shown that Natural Theology Is a branch of 
inductive science — ^partly physical, partly intellectual 
and moral — ^it is of comparatively Uttle importance to 
inquire whether or not it can be kept apart from the 
other branches of those sciences. In one view of this 
question we may say, that there is no more ground for 
uie separation than there would be for maHng a dis- 
tinct science of all the propositions in Natural Philo- 
sophy which immediately relate to the human body — 
whereby we should have portions of dynamics, pneu- 
matics, optics, chemistry, electricity, and all humaa 
anatomy and pathology as contra^stinguished from 
comparative, reduced under one and the same head^ 
a classification, indeed, resembling Lord Bacon's. But 
in another, and, as it seems, the more just view, there 
is a sufficient number of resemblances and differences, 
and the importance of the subject is sufficient, to justify 
the making a separate head oi Natural Theology. The 
question is entirely one of convenience; nothing of 
essential moment turns upon the classification; and 
there is obviously an advantage in having the truths 
collected in one body, though they are cuUed from the 
various parts of Physical and Metaphysical science to 
which they naturally belong. All that is needful is, 
constantly to keep in mind the identity of the evidence 
on which these truths rest with that which is the ground- 
work of those other parts of philosophy. 
Although, however, convenience and the paramount 
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importance of the subject seem to require such a sepa- 
ration, it is manifest that much of theology must still 
be found intermingled with physics and psychology, 
and there only ; for the truths of Natural Theology 
being sufficiently demonstrated by a certain induction 
of facts — a, certain number of experiments and obser- 
vations — ^no further proof is reqmred ; and to assemble 
all the evidence, if it were possible, would be only en- 
cumbering the subject with superfluous proofs, while the 
collection would still remain incomplete, as every day 
is adding to the instances discovered of design appear- 
ing in the phenomena of the natural and moral world. 
It has been said, indeed, that a single well-established 
proof of design is enough, and that no additional strength 
is gained to the argument by multiplying the instances. 
We shall afterwards show with what limitations this 
proposition is to be received ; but for our present pur- 
pose it is sufficient, that, at all events, a certain definite 
number of instances are of force enough to work out 
the demonstration ; and yet in every branch of physics 
and psychology new instances are presented at each 
step we make. These instances are of great impor- 
tance ; they are to be carefully noted and treasured up; 
they form most valuable parts of those scientific in- 
quiries, conveying, in its purest form and in its high- 
est degree, the gratification of contemplating abstract 
truths, in which consists the whole ef the pleasure de- 
rived from science, properly so called — ^tnat is, from 
science as such, and as independent of its application 
to uses or enjoyments of a corporeal kind. 

An apprehension has frequently been entertained by 
learned and pious men — ^men of a truly philosophical 
spirit — ^lest the natural desire of tracing design in the 
works of nature should carry inquirers too far, and 
lead them to give scope to their imagination rather 
than contain their speculations within the bounds of 
strict reasoning. They have dreaded the introductiow 
of what Lord Bacon calls a '^phantastic pinloso^^v^r 
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and have also felt alarm at the injuries which religion 
may receive from being exposed to ridicule, in the 
event of the speculations proving groundless upon a 
closer examination. But it does not appear reasonable 
that philosophers should be deterred by such consider- 
ations from anxiously investigating the subject of Final 
Causes, and giving it the place which belongs to it in 
all their inquiries; provided that they do not suffer 
fancy to intermix with and disturb their speculations. 
If they do, they commit the greatest error of which 
reasoners can be guilty — an error against which it is 
the very object of inductive pliilosophy to guard ; but 
it is no more an error in this, than in the other inves- 
tigations of science. He who imagines design where 
there is none ; he who either assumes facts in order to 
build upon them an inference favourable to Natural 
Religion, or from admitted facts draws such an infer- 
ence fancifully, and not logically, comes within the 
description of a false philosopher : he prefers the hypo- 
thetical to the inductive method ; he cannot say with 
his master, '^ hypotheses non Jingo;"* he renounces 
the modem, and recurs to the exploded modes of philo- 
sophizing. But he is not the more a false philosopher, 
•and does not the more sin against the Ught of improved 
science, for committing the offence in the pursuit of 
theological truth. He would have been liable to the 
same charge if he had resorted to his fancy instead of 
observation and experiment while in search of any 
other scientific truth, or had hypothetically assumed a 
principle of classifying admitted phenomena, instead of 
rigorously deducing it from examining their circum- 
stances of resemblance and of diversity. 

That any serious discredit can be brought upon the 
science of Natural Theology itself, from the failures to 
which such hypothetical reasonings may lead, seems 
not very €asy to conceive. Vain and superficial minlb 
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may take any subject for their ridicule, and may lauo^h, 
as tliey heretofore have laughed, at the mechaniciau 
and the chemist as well as the theologian, when they 
chance to go astray in their searches after truth, Yet 
no one ever thought of being discouraged from experi- 
mental inquiries, because even the strictest prosecution 
of the inductive method cannot always guard against 
error ; nor did the Scriblerus of the combined wits 
ever deter one student of Nature. It is of the essence 
of all investigations of merely contingent truth, that 
they are exposed to casualties which do not beset the 
paths of the geometrician and the analyst. A conclu- 
sion from one induction of facts may be well warranted 
until a larger induction obliges us to abandon it, and 
adopt another. Yet no one deems chemistry discredited 
because a body considered in one state of our know- 
ledge to be a compound acid has since appeared rather 
to be a simple substance, bearing to the acids no re- 
semblance in its composition; nor would the optical 
discoveries of Sir Isaac Newton be discredited, much 
less the science he cultivated be degraded, if the un- 
dulatory hypothesis should, as appears likely enough 
on a fuller inquiry, become established by strict proof. 
Yet such errors, or rather such imperfect and partial 
views, were the result of a strict obedience to the in- 
ductive rules of philosophizing. How much less ground 
for cavil against either those rules, or the sciences to 
Vfhich they are appUcable, would be afforded by the 
observations of those who had mistaken their way 
through a neglect of inductive principle, and by follow- 
ing blindly false guides I 

While then, on the one hand, we allow Natural 
Theology to form a distinct head or branch, the other 
sciences must of necessity continue to class its truths 
among their own; and thus every science may be 
stated to consist of three divisions: — 1. The truths 
ifhich it teaches relative to the constitution and acliou 
of matter or of mind; — 2. The truths which it teafc\i«& 
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relative to theology ; and 3. The application of both 
classes of truths to practical uses, physical or moral. 
Thus, the science of pneumatics teaches, under the 
first head, the doctrine of the pressure of the atmo- 
sphere, and its connexion with respiration, and with the 
suspension of weights by the formation of a vacuum. 
Under the second head, it shows the adaptation of the 
lungs of certain animals to breathe the air, and the 
feet of others to support their bodies, in consequence 
of both being framed in accordance with the former 
doctrine — ^that is, with the law of pressure — ^and thus 
demonstrates a wise and beneficent design. Under the 
third head, it teaches the construction of barometers, 
steam engines, &c., while the contemplation of the 
Divine wisdom and goodness inculcates piety, patience, 
and hope. 

But, it may be said, that in this classification of the 
objects of science, we omit one ordinarily reckoned 
essential — ^the explanation of phenomena. The answer 
is, that such a classification is not strictly accurate, as 
no definite line can be drawn between the explanation 
of phenomena and the analytical process by which the 
truths themselves are established ; in a word, between 
analysis and synthesis in the sciences of contingent 
truth. For the same phenomena which form the mar 
terials of the analytical investigation — ^the steps that 
lead us to the proposition or discovery — ^would, in a 
reversed order, become the subjects of flie synthetical 
operation : that is, the things to be explained by means 
of the proposition or discovery, if we had been led to 
it by another route, in other words, if we had reached 
it by means of other phenomena of the like kind, 
referrible to the same class, and falling within the same 
principle or rule. Thus the experiments upon the 
prismatic spectrum prove the sun's light to be conn 
posed of rays of different refrangibiUty. This being 
demonstrated, we may explain by means of it the 
phenomena, which form tVie iproofe of the first proposi- 
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lion of the " Optics" that lights which differ in colour 
differ in refrangibility — ^as that a parallelogram of two 
colours refracted through a prism has its sides no 
longer parallel; or, ha^4ng shown the different re- 
frangibility by ihe prismatic phenomena, we may ex- 
plain why a lens has the focus of violet rays nearer 
than the focus of red, while this experiment is of itself 
one of the most cogent proofs of the different refrangi- 
bility. It is plain that, in these cases, the same phe- 
nomena may be made indiscriminately the subject 
matter either of analysis or synthesis. So, one of the 
proofs given of latent heat is, that after you heat a 
oar of iron once or twice by hammering it, the power 
of being thus heated is exhausted, until by exposing it 
to the fire that power is restored. Yet, suppose we 
had proved the doctrine of the absorption of heat by 
other experiments — ^as by the effects on the thermo- 
meter of liquids of different temperatures mixed to- 
gether — ^ihe phenomenon of the iron bar would be 
explicable by that doctrine thus learnt. Again, another 
proof of the same truth is the production of heat by 
Ae sudden condensation of gaseous fluids, and of cold 
by evaporation, the evolution of heat being inferred 
from the former, and its absorption from the latter 
operation. But if the experiments upon the mixture 
m fluids of different temperatures, and other facts, had 
sufficiently proved the disappearance of heat in its 
sensible form, and its being held in a state in which 
it did not affect the thermometer, we should by means 
of that doctrine have been able to account for the re- 
frigerating effect of evaporation, and the heating power 
of condensation. 

It cannot, then, be a real and an accurate distinc- 
tion, or one founded on the nature of the thing, which 
depends on the accident of the one set of facts having 
been chosen for the instruments of the analytical, and 
the other set for the subjects of the synthetical o^et^r 
tion^ each set being alike applicable to eitkec \>a<^ 
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For, in order that the synthesis may be correct, nay,, 
in order that it may be strict and not hypothetical, it 
is obviously necessary that the phenomena should be 
of such a description as might have made them sub- 
servient to the analysis. In truth, both the operations 
are essentially the same — the generalization of parti- 
culars — ^the arranging or classifying facts so as to obtain 
a more general or comprehensive fact; and the ex- 
planation of phenomena is just as much a process of 
generalization or classification as the investigation of 
the proposition itself, by means of which you are to 
give the explanation. We do not perform two operas 
tions, but one, in these investigations. We do not ia 
reality first find by the prism that light is differently 
refrangible, and then explain the rainbow — or show 
by the air-pump that the atmosphere presses with the 
weight of so many pounds upon a square foot, and then 
explain the steam engine and the fly's foot — -or prove, 
by burning the two weighed gases together and burn- 
iron in one of them, that water is composed of them 
both, and that rust is the metal combined with one, 
and then explain why iron rusts in water. But we- 
observe all these several facts, and find that they are 
related to each other, and resolvable into three classes 
— that the phenomena of the prism and of the shower 
are the same, the spectrum and the rainbow being 
varieties of the same fact, more general than either, 
and comprehending many others, all reducible within 
its compass — that the air-pump, the steam engine, the 
fly's foot, are ail the same fact, and come within a 
description still more general and compendious — ^that 
the rusting of iron, the burning of inflammable air, and 
the partial consumption of the blood in the lungs, are 
likewise the same fact in different shapes, and resolv* 
able into a fact much more comprehensive. 

If, then, the distinction of investigation and explanar 

tion, or the analytical and synthetical process, is to be 

retaimd, it can only be ixoisunaI\ wd>itia^oductiver 
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of but Kttle if any convenience. On the contrary, it 
is calculated to introduce inaccurate habits of philoso- 
phizing, and holds out a temptation to hypothetical 
reasoning. Having obtained a general law, or theory, 
we are prone to apply it where no induction shows 
that it is appUcable; and perceiving that it would 
account for the observed phenomena, if certain things 
existed, we are apt to assume their existence, that 
we may apply our explanation. Thus we know, that 
if the walrus's foot, or the fly's, make a vacuum, the 
pressure of the air will support the animal's weight, 
and hence we assume that the vacuum is made. Yet 
it is clear that we have no right whatever to do 
so ; and that the strict rules of induction require us to 
prove the vacuum before we can arrange this fact in 
the same class with the other instances of atmospheric 
pressure. But when we have proved it by observa- 
tion, it will be said we have gained nothing by our 
general doctrine. True ; but all that the science entitles 
us to do is, not to draw facts we are half acquainted 
with under the arbitrary sway of our rule, but to 
examine each fact in all its parts, and bring it legi- 
timately within the rule by means of its ascertained 
resemblances — that is, classify it with those others to 
which we actually find that it bears the common rela- 
tion. Induction gives us the right to expect that the 
same result will always happen from the same action 
operating in Uke circumstances ; but it is of the essence 
of this inference that the similarity be first shown. 

It may be worth while to illustrate this further, as 
it is an error very generally prevailing, and leads to 
an exceedingly careless kind of inquiry. The funda- 
mental rule of inductive science is, that no hypothesis- 
shall be admitted — that nothing shall be assumed 
merely because, if true, it would explain the facts.. 
Thus the magnetic theory of iEpinus is admitted by all 
to be admirably consistent with itself, and to ex^VaAXv 
all the jh&aomena — that is, to tally exactly m\^ \!lx^ 
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facts observed. But there is no proof at all of the 
accumulation of electrical or magnetic fluid at the one 
pole, and other fundamental positions ; on the contrary, 
the facts are rather against them : therefore, the theory 
is purely gratuitous ; and although it would be difficult 
to find any other, on any subject, more beautiful in 
itself, or more consistent with all the phenomena, it 
is universally rejected as a mere hypothesis, of no 
use or value in scientific research. The inductive 
method consists in only admitting those things which 
the facts prove to be true, and excludes the suppos- 
ing things merely because they square with the facts. 
Whoever makes such suppositions upon observing a 
certain number of facts, and then varies those supposi- 
tions when new facts come to his knowledge, so as to 
make the theory tally with the observation — ^whoever 
thus goes on touching and retouching his theory each 
time a new fact is observed which does not fall within 
the original proposition, is a mere framer of hypo- 
theses, not an inductive inquirer — a fancier and not 
a philosopher. 

Now, this being the undoubted rule, does not the 
course of those fall exactly within it, who, having upon 
a certain class of phenomena, built a conclusion legi- 
.timately and by strict induction, employ that concm- 
gion to explain other phenomena, which they have not 
previously shown to lall within the same descrmtion? 
Take the example of the Torricellian vacuiun. Having 
by that experiment proved the weight of the atmo- 
sphere, we have a right to conclude that a tube filled 
with water forty feet nigh would have a vacuum in the 
uppermost seven feet — because we know the relative 
specific gravities of water and mercury, and might 
predict from thence that the lighter fluid would stand 
at the height of thirty-three feet ; and this conclusion 
we have a right to draw, without any experiments to 
ascertain the existence of a vacuum in the upper part 
of the tube. But we should have no right whatever. 
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to draw this concloslon, without ascertaining the speci- 
fic gravities of the two fluids ; for if we did, it would 
be assuming that the two facts belonged to the same 
class. So respecting the power of the walrus or the 
fly to walk up a vertical plane. We know the effects 
of exhausting the air between any two bodies, and 
leaving the external atmosphere to press against them : 
they mH cohere. But if from thence we explain the 
support given to the walrus or the fly without examin- 
ing their feet, and ascertaining that they do exhaust or 
press out the air — if, in short, we assiune the existence 
of a vacuum under their feet, merely because were 
there a vacuum the pressure of the air would produce 
the cohesion, and thus account for the phenomena — 
we really only propound a hypothesis. We suppose 
certain circumstances to exist, m order to classify the 
fact with other facts actually observed, and the exist- 
ence of which circumstances is necessary, in order that 
the phenomena may be reducible under the same head. 
There is no reason whatever for asserting that this 
view of the subject restricts the use of induction by 
requiring too close and constant a reference to actual 
observation. The inductive principle is this — that 
from observing a number of particular facts, wc reason 
to others of the same kind — ^that from observing a 
certain thing to happen in certain circumstances, we 
expect the same thmg to happen in the like circum- 
stances. This is to generalize ; but then this assumes 
that we first show the identity of the facts, by provinjg 
the similarity of the circumstances. If not, we suppose 
or fancy, and do not reason or generaliae. The ten- 
dency of the doctrine that a proposition being demon- 
strated by one set of facts, may be used to explain 
another set, has the effect of making us suppose or 
assume the identity or resemblance which ought to be 
proved. The true principle is, that induction is the 

feneralizing or classifying of facts by observed reEem*^ 
lances and diversities^ 
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Notliing here stated has ajiy tendency to shackle- 
our experimental inquiries by too rigidly narrowing 
the proof. Thus, although we are not allowed to 
suppose any thing merely because, if it existed, other 
things would be explained; yet, when no other sup- 
position will account for the appearances, the hypothesis- 
is no longer gratuitous ; and it constantly happens, that 
an inference drawn from an imperfect induction, and 
which would be, on that state of the facts, unauthorized 
because equivocal and not the only supposition on which 
the facts could be explained, becomes legitimate on a 
further induction, whereby we show that, though the 
facts first observed might be explained by some other 
supposition, yet those facts newly observed could to no 
other supposition be reconciled. Thus, the analytical 
experiment on the constitution of water, by passing 
steam over red hot u'on, is not conclusive, because, 
although it tallies well with the position that water 
consists of oxygen and hydrogen, yet it would also 
tally with another supposition, that those gases were 

E reduced in the process, and not merely separated 
•om each other ; so that neither oxygen nor hydrogea 
existed in the water any more than acid and water 
exist in coal and wood, but only their elements, and 
that, Uke the acid and water, the products of the 
destructive distillation of those vegetable substances^ 
the oxygen and hydrogen were compounded and ia 
fact produced by the process. But when, beside- the 
analytical, we have the synthetical experiments of Mr. 
Cavendish and Dr. Priestley* — ^whcn we find that by 

* Dr. Priestley drew no conclusion of the lenst >iilue from his experi- 
ments. But Mr. Watt, after thoroughly weighing them, by careful com- 
parison with other facts, arrived at the opinion that they proved the 
composition of water. This may justly be said to have been the discovery 
of that great truth in chemical science. I have examined the evidence,, 
and am convinced that he was the first discoverer, in point of time, 
although it is very possible that Mr. Cavendish may have arrived at thfr 
same truth from his own experiments, without any knowledge of Mr. 
WatVs earlier process of reasoning. — See Life of Watt, and Paper annezecl 
to M. Arago^a Mloge, 
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burning the two gases in a close vessel, they disappear, 
^and leave a weight of water equal to their united 
weights — ^we have a fact not reconcilable to any other 
supposition, except that of the composition of this fluid. 
It is as when, in solving a problem, we fix upon a point 
in one Une, curved or straight, because it answers one 
■of the conditions — ^it may be the right point, or it may 
not, for all the other points of the line equally answer 
that condition; but when we also show that the re- 
maining conditions require the point to be in another 
Hue, and that this other intersects the former in the 
very point we had assumed, then no doubt can exist, 
-and the point is evidently the one required, none other 
fulfilling all the conditions. 

We have used the words analytical and synthetical 
ss apphcable to the experiments of resolution and com- 
position; and in this sense these terms are strictly 
<x)rrect in reference to inductive operations. But the 
use of the terms analysis and synthesis as apphcable 
to the processes of induction — ^the former being the 
investigation of truths by experiment or observation, 
and the latter the explaining other facts by means of 
the truths so ascertained — is by no means so correct, 
and rests upon an extremely fallacious analogy, if there 
be indeed any analogy, for identity, or even resem- 
blance, there is none. The terms are borrowed from 
mathematical science, where they denote the two kinds 
-of investigation employed in solving problems and 
investigating theorems. When, in order to solve a 
problem, we suppose a thing done which we know not 
now to do, we reason upon the assumption that the 
prescribed conditions have been complied with, and 
proceed till we find something which we already possess 
the means of doing. This gives us the construction; 
and the synthetical demonstration consists in merely 
Tetracing the steps of the analysis. And so of a 
theorem : we assume it to be true, and Tea&omiv^ wv 
•that asisaTopiaony we are led to somethiiig ^\tid!CL ^^ , 
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know from other sources to be true, the sjmthesb 
being the same operation reversed. The two operst- 
tions consist here, of manifest necessity, of the very- 
same steps — ^the one being the steps of the other taken 
in the reverse order. In physics, to make the opera- 
tion similar to these, the same facts should be the 
ground or component parts of both. In analysis, we 
should ascend not only from particulars to generals, 
but from the same particulars, and then the syn- 
thesis would be a descent through the same steps 
to the particular phenomena from the general fact. 
But it is a spurious synthesis, unlike the mathematical, 
and not warranted by induction, to prove the proposi- 
tion by one set of facts, and by that proposition to 
explain — that is, classify — another set, without ex- 
amining it by itself. If we do examine it by itself, 
and find that it is such a^ the proposition appUes to, 
then also is it such as might prove the proposition; 
and the synthesis is here, as in the case of the mathe- 
matical investigation, the analysis reversed. As far 
as any resembGtnce or analogy goes, there is even a 
greater affinity between the inductive analysis and the 
geometrical synthesis, than between those operations 
which go by the same name; and I hardly know 
anything in experimental investigation resembling the 
mathematical analysis, unless it be when, from observ- 
ing cert^n facts, we assume a position, and then infer, 
that if this be true, some other facts must also exist, 
which we find (from other proofs) really do exist. 
This bears a resemblance rather to the analytical 
investigation than to the composition or synthetical 
demonstration of theorems in the ancient geometry; 
It is not the course of reasoning frequentljr pursued m 
experimental sciences ; but a most beautiful example 
of it occurs in the second part of Dr. Black's experi- 
ments on Magnesia Alba and Quick Lime, the founda- 
tion of the modern gaseous chemistry. 
Upon the whole, the use of these terms is apt to 
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mislead : and^ for the reasons which have been assigned, 
there seems no solidity in the division of inductive 
inquiry into the two classes.* 

* VHien tins section was written, I had not seen Mr. Stewart's learned 
lemarks upon analysis and synthesis in the second volume of his EUmenU^ 
nor was aware of tiie observations of Dr. Hook, quoted by him, and which 
show a remarkable coincidence with one of the observations in the text. 
Mr. Stewart's speculations do not come upon the same ground with mine; 
but Dr. Hook hiaving reversed the use of the terms analysis and S3aithe8is 
in experimental sd^ce, affords a strong confirmation of the remark which 
I have ventured to make upon the inaccuracy of this application of 
mathematical language. — See Elem, of Phil of Human Jdind, voL ii» 
p^ 354, 4tow 
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PART THE SECOND. 



OF THE ADVANTAGES OF THE STUDY OP 
NATURAL THEOLOGY. 



SECTION L 

OF THE PLEASURES OP SCIENCE. 

As we have established the position that Natural 
Theology is a branch of Inductive Science, it follows 
that its truths are calculated to bestow the same kind 
of gratification which the investigation and the contem- 
plation of scientific truth generally is fitted to give. 

That there is a positive pleasure in such researches 
and such views, wholly independent of any regard to 
the advantages derived from their application to the 
aid of man in his physical necessities, is quite undeni- 
able. The ascertaining by demonstration any of the 
^eat truths in the mathematics, or proving by experi- 
ment any of the impoTtaul ^pTo^^T^aR^ ^iTSLalter, would 



The uses of studying the science to which our inquiries I 
have been directed now demand some consideration. 
These consist of the pleasures which attend all scientific 
pursuits, the pleasures and the improvement pecuhar to 
the study of Natural Theology, and the service ren- 
dered by this study to the doctrines of Revelation. 
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give a real and solid pleasure, eyen were it certain that 
no practical use could be made of either the one or the 
,other. To know that the square of the hypothenuse 
is always exactly equal to the sum of the squares of 
the sides of a right-angled triangle, whatever be ite 
size, and whatever the magnitude of the acute angles, 
is pleasing ; and to be able to trace the steps by which 
the absolute certainty of this proposition is established 
is gratifying, even if we were wholly ignorant that the 
art of guiding a ship through the pathless ocean mainly 
depends upon it. Accordingly we derive pleasure from 
rising to the contemplation of the much more general 
truth, of which the discovery of Pythagoras (the 47th 
proposition of the First Book of Euchd) is but a par- 
ticular case, and which is also applicable to all similar 
triangles, and indeed to circles and ellipses also, de- 
scribed on the right-angled triangle's sides; and yet 
that general proposition is of no use in navigation, nor 
indeed in any other practical art. In like manner, the 
pleasure derived from ascertaining that the pressure 
of the air and the ci'eation of a vacuum alike cause the 
rise of ♦the mercury in the barometer, and give the 
power to flies of walking on the ceiling of a room, is 
wholly independent of any practical use obtained from 
the discovery, inasmuch as it is a pleasure superadded 
to that of contemplating the doctrine proved by the 
Torricellian experiment, which had conferred all its 
practical benefits long before the cause of the fly's 
power was found out. Thus again it is one of tiie 
most sublime truths in science, and the contemplation 
of which, as mere contemplation, affords the greatest 
ple»asnre, that the same power which makes a stone fall 
to the ground keeps the planets in their course, moulds 
the huge masses of those heavenly bodies into their 
appointed forms, and reduces to perfect order all the 
apparent irregularities of the system : so that the 
handful of sand which for an instant ruffles t\ie ?sqi- 
A/ce of the lake, acts by the same law wbieh. gjoi^exts, 

I 
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through myriads of ages, the mighty system composed 
of myriads of worlds. There is a positive pleasure in 
generalizing facts and arguments— in perceiving the 
wonderful production of most unlike results from a few 
very simple principles — ^in finding the same powers or 
agents reappearing in different situations, and pro- 
ducing the most diverse and unexpected effects— in 
tracing unexpected resemblances and differences — in 
ascertaining that truths or facts apparently unlike are 
of the same nature, and observing wherein those appsi- 
rently similar are various : and this pleasure is quite 
.independent of all considerations relating to practical 
apphcation ; nay, the additional knowledge that those 
truths are susceptible of a beneficial apphcation gives a 
further gratification of the Hke kind to those who are 
certain never to have the opportunity of sharing the 
benefits obtained, and who indeed may earnestly desire 
never to be in the condition of being able to share 
them. Thus, in addition to the pleasure received from 
contemplating a truth in animal physiology, we have 
another gratification from finding that one of its corol- 
laries is the construction of an instrument useful in 
some painful surgical operation. Yet, assuredly, we 
have no desire ever to receive advantage from this 
corollary; and our scientific gratification was wholly 
without regard to any such view. In truth, generalizing 
— ^the discovery of remote analogies — of resemblances 
among unlike objects — ^forms one of the most pleasing 
employments of our faculties in every department oi 
mental exertion, from the most severe investigations 
of the mathematician to the Hghtest efforts of uie wit 
To trace the same equality, or other relation, between 
figures apparently unlike, is the chief glory of the 
geometrician ; to bring together ideas of the most op- 
posite description, and show them in imexpected, yet 
when suddenly pointed out, undeniable connexion, is 
the very defimtion of wit. Nay, the proposition which 
we bare just enunciated \& a «>ttikm^ instance of the 
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same general truth ; for we have been surveying the 
resemblance, or rather the identity, in one important 
particular of two pursuits, in all other respects the most 
widely remote from each other — ^mathematics and wit. 

K the mere contemplation of scientific truth is the 
source of real gratification, there is another pleasure, 
alike remote from all reference to practical use or 
benefit, and which is obtained by tracing the investi- 
gations and demonstration — ^the steps that lead ana- 
lytically to the discovery, and synthetically to the 
proof of those truths. This is a source of pleasure, 
both by giving us the assurance that the propositions 
of generalization — ^the statements of resemblance and 
diversity — ^are true in themselves, and also by the con- 
sciousness of power which it imparts, and the feeling 
of difiSculty overcome which it involves. We feel grati- 
fied when we have closely followed the brilliant induc- 
tion which led Newton to the discovery that white is 
the union of all colours, and when we have accom- 
panied him in the series of profound researches, from 
the invention of a new calculus or instrument of in- 
vestigation, through innumerable original geometrical 
lemmas, to the final demonstration that the force of 
gravitation deflects the comet from the tangent of its 
eUiptical orbit ; and we feel the gratification, because 
the pursuit of these investigations assures us that the 
marvellous propositions are indeed true — because there 
is a consciousness of man's power in being able to pene- 
trate so far into the secrets of nature, and search so 
far into the structure of the universe — and because 
there is a pleasure, which we enjoy individually, iu 
having accomplished a task of considerable difficulty. 
In these ^ratifications, derived from the contemplation 
and the mvestigation of general laws, consists the 
Pleasure of Science properly so called, and apart from 
all views of deriving particular advantages from its 
application to man's use. 

This pleasure is increased as often as we findi ^^\» 
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any scientific discovery is susceptible of practical appli- 
cations. The contemplation of this adaptation is pleas- 
ing, independent of any regard to our own individual 
advantage, and even though we may desire never to 
be in a condition to reap benefit from it. We sympathize, 
perhaps, with those who may be so unfortunate as to 
require the aid afi^orded by such applications to relieve 
and assuage pain ; but the* mere knowledge that such 
a corollary follows from the discovery of the scientific 
truth is pleasing. Of course the gratification is in- 
creased, if we know that individually we shall profit 
by it, and we may perhaps alwavs more or less con- 
template this possibility ; but this is a pleasure, properly 
speaking, of a different kind from that which science, 
as such, bestows. 

The branch of science which we are here particu- 
larly considering differs in no respect from the other 
departments of philosophy in the kind of gratification 
which it affords to those who cultivate it. Natural 
Theology, like the other sciences, whether physical or 
mental, bestows upon the student the pleasures of con- 
templation — of generalization; and it bestows this 
pleasure in an eminent degree. To trace design in 
the productions and in the operations of nature, or in 
those of the human understanding, is, in the strictest 
sense of the word, generalization, and consequently 
produces the same pleasure with the generalizations of 
physical and of psychological science. Every part of 
the foregoing reasoning, therefore, applies closely and 
rigorously to the study of Natural Theology. Thus, 
if it is pleasing to find that the properties of two 
curves so exceedingly unlike as the ellipse and the 
hyperbola closely resemble each other, or that appear- 
ances so dissimilar as the motion of the moon and the 
fall of an apple from the tree are different forms of 
the same fact, it affords a pleasure of the same kind 
to discover that the light of the glow-worm and the 
song of the nightingale ax^ \iol\i "^tQ^iaions of nature 
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for the same end of attracting the animal's mate, and 
continuing its kind — that the peculiar law of attraction 
pervading all matter, the magnitude of the heavenly 
bodies, the inclination of the planes they move in, and 
the directions of their courses, are all so contrived as. 
to make their mutual actions, and the countless dis- 
turbances thence arising, all secure a perpetual stability 
to the system which no other arrangement could attain. 
It is a highly pleasing contemplation of the self-same 
kind with those of the other sciences to perceive every- 
where design and adaptation — ^to discover uses even ia 
things apparently the most accidental — ^to trace this so 
constantly, that where peradventure we cannot find 
the purpose of nature, we never for a moment suppose 
there was none, but only that we have hitherto failed 
in finding it out — and to arrive at the intimate per- 
suasion that all seeming disorder is harmony — all 
chance, design — and that nothing is made in vain. 
Nay, things which in our ignorance we had overlooked 
as unimportant, or even complained of as evils, fill us 
afterwards with contentment and delight, when we find 
that they are subservient to the most important and 
beneficial uses. Thus inflammation and the generation 
of matter in a wound we find to be the effort which 
Nature makes to produce new flesh, and effect the 
cure; the opposite hinges of the valves in the veins 
and arteries are the means of enabling the blood to 
circulate; and so of innumerable other arrangements 
of the animal economy. So, too, there is the highest 
gratification derived from observing that there is a 
perfect unity, or, as it has been called, a personality, 
m the kind of the contrivances in which the universe 
abounds ; and truly this peculiarity of character or of 
manner, as other writers have termed it, affords the 
same species of pleasure which we derive from contem- 
plating general resemblances in the other sciences. 

We may close this branch of the subject with the 
observation that those other sciences liave oSteu m 
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their turn derived aid from Natural Theology, at least 
from the speculation of Final Causes, for "which they, 
generally speaking, lay the foundation. Many di- 
coveries in the physiology both of animals and plants 
owe their origin to some arrangement or structure 
being remarked, the peculiar object of which was not 
known, and the ascertaining of which led to the know- 
ledge of an important truth. The well-known anecdote 
of Harvey, related by Mr. Boyle, is the best example of 
this whicn can be given. In his tract on Final Causes 
he thus writes : " I remember that when I asked our 
famous Harvey, in the only discourse I had with him, 
(which was but a while before he died), what were the 
things that induced him to think of a circulation of the 
blood, he answered me, that when he took notice that 
the valves in the veins of so many parts of the body 
were so placed that they gave free passage to the 
blood towards the heart, but opposed the passage of 
the venal blood the contrary way, he was incited to 
imagine that so provident a cause as Nature had not 
so placed so many valves without design, and no design 
seemed more probable than that since the blood coiud 
not well, because of the interposing valves, be sent by 
the veins to the limbs, it should be sent through the 
arteries, and return through the veins whose valves 
did not oppose its course that way."* Even the arts 
have borrowed from the observation of the animal 
economy. Those valves — ^the hollow bones of birds — 
the sockets of the joints — ^have all furnished sugges- 
tions upon which some of our most useful machmery 
is constructed. Nor can any abuse arise from this 
employment of the argument, so long as we take care 
only to let it occupy the subordinate place of a sug- 
gestor — ^an originator of inquiry — and never suffer it 
to usurp the station of a sole guide, or a substitute for 
that induction which alone can be relied on in forming 

* Disquisition aboat the Final Caoaes of Natnral ThiDgB.«-Fbrib^ 
vol V. p, 427, 4to. 
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or conclusions. The ancients were ignorant of this 
siution, and would probably have rested satisfied with 
le consideration wluch only set Harvey upon making 
Kperiments, instead of proving in this way what the 
pgument from Final Causes only rendered probable, 
fence much of what, as we have already explained, 
(Ord Bacon has said upon the subject of this specula- 
on, abused as it certainly has been in all ages, but 
specially in ancient times. 
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SECTION 11. 

OF THE PLEASURE AND DiPBOYEMENT PECULIAn Ta 

NATURAL THEOLOGY. 

Hitherto we have only shown that the gratification 
which the contemplation of scientific truth is calculated 
to bestow belongs to Natural Theology in common 
with the other branches of philosophy. But there are 
several considerations which make it plain that the 
pleasure must be greater which flows from the specular 
tions of this than any which the other sciences confer. 
In the first place, the nature of the truths with which 
Natural Theology is conversant is to be considered. 
They relate to the evidences of design, of contrivance, 
of power, of wisdom, of goodness, but let us only say of 
design or contrivance. Nothing can be more gratifying 
to the mind than such contemplations: they afford 
great scope to the reasoning powers ; they exercise the 
resources of our ingenuity ; they give a new aspect to 
the most ordinary appearances ; they impart life, as it 
were, to dead matter ; they are continually surprising 
us with novel and unexpected proofs oi intentions 
plainly directed to a manifest object. If some scoffers^ 
and superficial persons despise the enthusiasm with 
which these investigations have at times been pursued, 
and hold the exercise given by them to the ingenuity 
of inquirers to be rather a play of imagination than of 
reasoning, it is equally undeniable that in some of the 
most important and most practically useful of the 
sciences, design, so far from being a matter of fanciful 
conjecture, is always assumed as mcontestable^ and the 
inqwry, often with a merely -pTafitvcal view, is confined 
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to discovering what the object of the design is. Thus^ 
when the physiologist has discovered some part of the- 
animal body before unknown, or observed some new 
operation of the known organs, he never doubts that 
design exists, and that some end is to be answered. 
This he takes for granted without any reasoning ; and 
he only endeavours to find out what the purpose is — 
what use the part can have — ^what end the operation is 
intended to accomplish; never supposing it possible 
that either the part could be created, or the function 
appointed, without an object. The investigation con- 
ducted upon the assumption of this postulate has fre- 
quently led to the most brilliant discoveries — ^among 
others, as we have just seen, to by far the most im- 
portant ever made in physiological science. For the 
mere exercise of the intellectuaJ. faculties, or gratifica- 
tion of scientific curiosity, we may refer to almost all 
the singular phenomena which form the bases of the 
reasonings as to design — ^the structure of the ear, and 
still more of the eye — ^the circulation of the blood — ^the- 
physiology of the foetus in the womb, as contrasted 
with the economy of the born animal, and the prospec- 
tive contrivances of a system which, until the birth, is- 
to be wholly useless — ^the structure of the eye and the 
nictitating membrane in different birds, and the haw in 
certain quadrupeds — ^the powers of the eye in birds of 
prey — ^perhaps more than anything else, the construc- 
tion of their cells by bees, according to the most certain 
principles discovered by men only with the help of the 
most refined analytical calculus. The atheist can only 
deny the wonderful nature of such operations of instinct 
by the violent assumption that the bee works as the 
heavenly bodies roll, and that its mathematically correct 
operations are no more to be wondered at than the 
equally mathematically adjusted movements of the 
planets — ^a truly violent assumption, and especially of 
those who angrily deny that men have a soul differm^ 
in kind irom me sentient principle in the loyfer ds^oxksiX^ 
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Secondly. The universal recurrence of the facts on 
which Natural Theology rests deserves to be regarded 
as increasing the interest of this science. The other 
sciences, those of Physics at least, are studied only 
when we withdraw from all ordinary pursuits, and give 
up our meditations to them. Those which can only be 
prosecuted by means of experiment can never be studied 
at all without some act of our own to alter the existing 
state of things, and place nature in circumstances which 
force her by a kind of question, as Lord Bacon phrases 
it, to reveal her secrets. Even the sciences wnich de- 
pend on observation have their fields spread only here 
and there, hardly ever lying in our way, and not always 
accessible when we would go out of our way to walk in 
them. But there is no place where the evidences of 
Natural Religion are not distributed in ample measure. 
It is equally true that those evidences contmually meet 
us in all the other branches of science. A discovery 
made in these almost certainly involves some new prooM 
of design in the formation and government of the 
universe. 

Thirdly and chiefly. Natural Theology stands far 
above all other sciences from the sublime and elevating 
nature of its objects. It tells of the creation of afl 
things — of the mighty power that fashioned and that 
sustains the universe — of the exquisite skill that con- 
trived the wings, and beak, and feet of insects invisible 
to the naked eye — and that lighted the lamp of day, 
and launched into space comets a thousand times larger 
than the earth, whirling a million of times swifter than 
a cannon ball, and burning with a heat which a thousand 
centuries could not quench. It exceeds the bounds of 
material existence, and raises us from the creation to 
the Author of Nature. Its office is, not only to mark 
what things are, but for what purpose they were made 
by the infinite wisdom of an all-powerful Being, with 
whose existence and attributes its high prerogative is 
to bring us acquainted. If we prize, and justly, the 
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delightful contemplations of the other sciences ; if we 
hold it a marvellous gratification to have ascertained 
exactly the swiftness of the remotest planets — the 
number of grains that a piece of lead would weigh at 
their surfaces — and the degree in which each has 
become flattened in shape by revolving on its axis ; it 
IS surely a yet more noble employment of our faculties, 
and a still higher privilege of our nature, humbly, but 
confidently, to ascend from the universe to its Great 
First Cause, and investigate the unity, the personaUty, 
the intentions, as well as the matchless skill and mighty 
power of Him who made and sustains and moves those 
prodigious bodies, and aU that inhabit them. 

Now, all the gratification of which we have been 
treating is purely scientific, and wholly independent of 
any views of practical benefit resulting from the science 
of Natural Theology. The pleasure in question is 
merely that double gratification which every science 
bestows— namely, the contemplation of truth, m tracing 
resemblances and differences, and the perception of the 
evidence by which that truth is established. Natural 
Theology gives this double pleasure, hke all other 
branches of science — ^like the mathematics — ^like physics 
— ^and would give it if we were beings of an order differ- 
ent from man, and whose destinies never could be af- 
fected by the truth or the falsehood of the doctrines in 
question. Nay, we may put a still stronger case, 
one analogous to the instance given above of the 
pleasure <ferived from contemplatmg some fine inven- 
tion of a surgical instrument. Persons of such Uves as 
should make it extremely desirable to them that there 
was no God, and no Future State, might very well, as 
philosophers, derive gratification from contemplating 
the truths of Natural Theology, and from following the 
chain of evidence by which these are established, and 
might, in such sublime meditation, find some solace to 
the pain which reflection upon the past and fears of 
the uiture are calcvdated to mflict upon iheoi) 
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But it is equally certain that the seienoe derives an 
interest incomparably greater from the consideration 
that we ourselves, who cultivate it, are most of all con- 
cerned in its truth — that our own highest destiities are 
involved in the results of the investigation. This, in- 
deed, makes it, beyond all doubt, the most interesting 
of the sciences, and sheds on the other branches of 
philosophy an interest beyond that which otherwise 
belongs to them, rendering them more attractive in 
proportion as they connect themselves with this grand 
branch of human knowledge, and are capable of oeing 
made subservient to its uses. See only in what con- 
templations the wisest of men end their most sublime 
inquiries! Mark where it is that a Newton finally 
reposes after piercing the thickest veil that envelopes 
nature — grasping and arresting in their course the 
most subtle of her elements and the swiftest — ^travers^ 
ing the regions of boundless space — exploring worlck 
beyond the solar way — giving out the law which bind& 
the universe in eternal order! He rests, as by an 
inevitable necessity, upon the contemplation of the 
Great First Cause, and holds it his highest glory to 
have made the evidence of his existence, and the dis- 
pensations of his power and of his wisdom, better 
understood by men. 

If such are the peculiar pleasures which appertain 
to this science, it seems to follow that those philoso- 
phers are mistaken who would restrict us to a very 
few demonstrations, to one or two instances of design, 
as suflScient proofs of the Deity's power and skill in 
the creation of the world. That one sufficient proof 
of this kind is, in a certaih sense, enough cannot be 
denied : a single such proof overthrows the dogmas of 
the atheist, and dispels the doubts of the sceptic ; but 
is it enough to the gratification of the contemplatiYe 
mind ? The great multipUcation of proo£s undeniably 
strengthens our positions; nor can we ever aflSrm 
respecting the theorems m % ^«&&9^ \iot. of neoeasarj 
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but of contingent truth, that the evidence is sufficiently 
cogent without variety and repetition. But, indepen- 
dently altogether of this consideration, the gratification 
is renewed by each instance of design which we are 
led to contemplate. Each is different from the other. 
Each step renews our delight. The finding that at 
every step we make in one science, and with one 
object in view, a new proof is added to those before 
possessed by another science, affords a perpetual source 
of new interest and fresh enjoyment. This would be 
true if the science in question were one of an ordinary 
description. But when we consider what its nature is 
— ^how intimately connected with our highest concerns 
— how immediately and necessarily leading to the 
religious adoration of the Supreme Being — can we 
doubt that the perpetually renewed proofs of his 
power, wisdom, and goodness tend to fix and to tran- 
sport the mind, by the constant nourishment thus 
afforded to feelings of pure and rational devotion ? It 
is, in truth, an exercise at once intellectual and moral, 
in which the highest faculties of the understanding and 
the warmest feelings of the heart alike partake, and in 
which not only without ceasing to be a philosopher the 
student feels as a man, but in which the more warmly 
his human feehngs are excited, the more philosophic- 
ally he handles the subject, What delight can be more 
elevating, more truly worthy of a rational creature's 
enjoyment, than to feel, wherever we tread the paths 
of scientific inquiry, new evidence springing up around 
our footsteps — ^new traces of divine intelligence and 

{)Ower meeting our eye ! We are never alone ; at 
east, like the old Roman, we are never less alone 
than in our solitude. We walk with the Deity; we 
commune with the Great First Cause, who sustains at 
every instant what the word of his power made. The 
delight is renewed at each step of our progress, though 
as far as evidence is concerned we have long ».go \v^'Sl 
proof enough. But that is no more a reason iox c^^^a- 
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ing to contemplate the subject in its perpetually reno- 
yated and varied forms, than it would be a reason for 
resting satisfied with once seeing a long-lost friend, 
that his existence had been sufficiently proved by one 
interview. Thus, instead of restricting ourselves to 
the proofs alone required to refute atheism or remove 
scepticism, we should covet the indefinite multiplication 
of evidences of design and skill in the universe, as sub- 
servient in a threefold way to purposes of use and of 
gratification : first, as strengthemng the foundation 
whereupon the system reposes ; secondly, as conducive 
to the ordinary purposes of scientific gratification : each 
instance being a fresh renewal of that kind of enjoy- 
ment ; and thirdly, as giving additional ground for de- 
vout, pleasing, and wholesome adoration of the Great 
First Cause who made and who sustains all nature. 

It is, therefore, manifest that, instead of resting 
satisfied with details and reasons barely sufficient to 
prove the existence of design in the universe, the 
gratification of a laudable scientific curiosity, and the 
proper indulgence of rational devotion, require that 
every occasion should be taken of exhibitmg those 
evidences upon which the system of Natural Theology 
rests. The professed treatises upon that science do 
not suffice for this purpose, although they ought un- 
questionably to enter largely, and with very great 
variety of illustration, into the proofs ; but each several 
branch of science, natural and moral, should have a 
constant reference to thia, and should never fail to 
apply its peculiar doctrines towards the proof and the 
illustration of the doctrines of Natural Theology, 
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SECTION III. 

ON THE CONNEXION BETWEEN NA.TUBAL AND BEYEALED 

RELIGION. 

The ordinary arguments against Natural Theology 
with which we have to contend are those of atheists 
and sceptics ; of persons who deny the existence of a 
First Cause, or who involve the whole question in 
doubt; of persons who think they see a balance o£ 
reason for denying the existence of a Deity, or who 
consider the reasons on both sides as so equally poised 
that it is impossible to decide either way. An objection 
of a very different nature has sometimes proceeded, 
unexpectedly, from a very different quarter — the 
friends of Revelation — ^who have been known, without 
due reflection, to contend that by the light of unas- 
sisted reason we can know absolutely nothing of God 
and a Future State. They appear to be alarmed lest 
the progress of Natural Religion should prove danger- 
ous to the acceptance of Revealed; lest the former 
should, as it were, be taken as a substitute for the 
latter. They argue as if the two systems were rivals, 
and whatever credit the one gained, were so much lost 
to the other. They seem to think that if any discovery 
of a First Cause and another world were made bv 
natural reason, it would no longer be true that " me 
and immortality were brought to light by the gospel.'* 
Although these reasoners are neither the most famous 
advocates of revelation, nor the most enlightened, we 
yet may do well to show the groundlessness of tho 
alarms which they would excite. 
!• In ihe^rst place, it is worthy of our cot\&\!^st^^\o'QL 
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that the greatest advocates of ITatural Theology have 
always been sincere and even zealous Christians. 
The names- of Ray, Clarke, Derham, Keill, Paley, 
attest the truth of this assertion. None of these was 
likely to lend his support to any system, the evidence 
of which put the out-works of Christianity in jeopardy. 
Some of them, as Clarke and Paley, have signahzed 
themselves as strenuous and able defenders of the 
truth of Revelation. Derham actually delivered his 
celebrated work on the great truths of Natural Theo- 
logy as a series of sermons preached in Bow Church, 
-at a Lecture for the promotion of the Christian reli- 
gion, founded by Mr. Boyle. At the same Lecture, 
in St. Paul's, was delivered Dr. Clarke's argument a 
priori, and indeed his whole " Evidence of Natural 
and Revealed Religion," as well as his " Demonstra- 
tion of the Being and Attributes of God;" and Dr. 
Bentley, the first preacher upon that foundation, de- 
livered in Uke manner as sermons his argument in 
favour of Natural Religion from the structure of 
the human mind, the ammal body, and the universe 
at large. 

This Lecture was expressly founded by Mr. Boyle 
in support of the Christian religion ; and no reference 
to Natural Theology, apart from its uses in supporting 
Revelation, is to be found in the terms of the gift 
The subject of the eight sermons is to be, in the words 
•of the will, " The proof of the Christian religion against 
notorious infidels, viz. atheists, theists. Pagans, Jews, 
and Mahometans, not descending lower to any con- 
troversies that are among Christians themselves." Yet 
the great Christian divines whom we have named so 
construed these words as to include a proof of Natural 
Rehgion among the most essential arguments for Chris- 
tianity ; and almost as many of the sermons preached 
at the Boyle Lecture, during the first forty years 
after its foundation, relate to the doctrines of Natural 
theology as to those of Revelation. So far were the 
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divines of that day from holding the two subjects as 
hostile to each other.* 

2. But, secondly, Ifatural Theology is most service- 
able to the support of Revelation. All the soundest 
arguments in behalf of the latter presuppose the former 
to be admitted. Witness the profoimd work of Butler, 
his * Analogy of Natural and Revealed Religion to the 
Order of Nature,' the' most argumentative and philo- 
sophical defence of Christanity ever submitted to the 
world. But Lardner and Paley, and all other writers 
on the same side, aboimd in references to Natural 
Theology, and in the course of their reasonings assume 
its Iruth as postulates. 

We may suppose that those practised controversialists 
and zealous Christians did not make such assumptions 
gratuitously. We may safely give them credit for not 
resting their case upon more postulates than the exi- 
gency of the argument required. Such a course, if 
unnecessary, should have been most imskilful, and 
might have proved dangerous by opening the door to 
new attacks. But they are not pecuUar in their view 
of the subject. Boyle and Newton were as sincerely 
attached to Christianity as any men in any age, and 
they are likewise the most zealous advocates of Natural 
Reugion. Lord Bacon, though imbued perhaps with 
a certsdn degree of predjudice on this subject, but of a 
philosophical and not a polemical origin, distinctly 
places the truth of Natural Religion at the entrance of 
theological study, and regards the evidences of Revela- 
tion as founded upon tne previous demonstration of 
Natural Theology. " The latter," he says, " is the key 
of the former, and opens our understanding to the 
genuine spirit of the Scriptures, but also unlocks our 
belief, so that we may enter upon the serious dontem- 

* If any one will read the Tituperation rather than sermon against 
Infidels wiUi which Dr. Bentley commences his discouraes \xpo\i "^aXMiXQ^ 
Bdigion, he will see no reason to doubt the zeal for CbxiatAasity qI V2daX 
most leaiited preacbex 

K 
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plation of the divine Power, the characters of which 
are so deeply graven in the works of the creation." * He 
ekewhere also lays it down as clear that atheism is to 
be refuted not by miracles but by the contemplation of 
nature, and accurately takes the distinction between 
Revelation and Natural ReUgion ; that the former de- 
clares the will of God as to the worship most acceptable, 
while the latter teaches his existence and powers, but 
is silent as to a ritual.t 

3. Accordingly we proceed a step farther, and assert, 
thirdly, that it is a vain and ignorant thing to suppose 
that Natural Theology is not necessary to the support 
of Revelation. The latter may be untrue, though the 
former be admitted. It may be proved, or allowed, 
that there is a God, though it be denied that he ever 
sent any message to man, through men or other inter- 
mediate agents ; as indeed the Epicureans believed in 
the existence of the gods, but held them to keep wholly 
aloof from human affairs, leaving the world, physical as 
well as moral, to itself, without the least interference 
in its concerns4 But Revelation cannot be true if 
Natural Religion is false, and cannot be demonstrated 
strictly by any argument, or established by any evi- 
dence, without proving or assuming the latter. A Utde 
attention to the subject will clearly provethis propoedtion. 

Suppose it were shown by incontestable proo& that 
a messenger sent immediately from heaven had dSjf- 
peared on the earth ; suppose, to make the case more 
strong against our argument, that this messenger ar- 
rived in our own days, nay appeared before our eyes^ 

* De Dig. et Aug. lib. i t De Dig. lib. iS. & 2. 

I It is singular, too, that this sect inculcated religious duties towards Uii 
gods, whom nevertheless they neither believed to be the creaton nor 
governors of the universe. Cicero says of its founder, " De sanctitate^ di 
pietate adversus deos libros scripsit Epicurus. At quomodo in Ms loqnitiir? 
ut Coruncanum, ut ScsBvolam, pontifices mazimos, te audire dicas.**— 
[" Epicurus wrote two books on holiness and piety towards the Gods : hot 
how does he speak of them ? As you might suppose you were llstcningte 
Corancannaj to Scsvola, ourhigh-pnests."^ — " "Xou would think,** sayslM^ 
*'to hear ium^ ft was our lugh-pneSU deBcaxi\^ii^\xv»)^^9^^«BMi^ti^ 
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and showed his divine title to have his message beUeved 
by performing miracles in our presence. No one can 
by possibihty imagine a stronger case ; for it excludes 
all arguments upon the weight or the falUbihty of 
testimony; it assumes all the ordinary difficulties in 
the way of Revelation to be got over. Now, even this 
strong evidence would not at all estabUsh the truth of 
the doctrine promulgated by the messenger; for it 
would not show that the story he brought was worthy 
of belief in any one particular except ms supernatural 
powers. These would be demonstrated by his working 
miracles. All the rest of his statement would rest on 
his assertion. But a being capable of working miracles 
might very well be capable of deceiving us. The 
possession of power does not of necessity exclude either 
fiuud or malice. This messenger might come from an 
evil as well as from a good being ; he might come from 
more beings than one ; or he might come from one 
being of many existing in the universe. When Chris- 
tianity was first promulgated, the miracles of Jesus 
were not denied by the ancients ; but it was asserted 
that they came from evil beings, and that he was a 
magician. Such an explanation was consistent with 
the kind of beUef to which the votaries of polytheism 
were accustomed. They were habitually credulous of 
miracles and of divine interpositions. But their argu- 
ment was not at all unphilosophical. There is nothing 
whatever inconsistent in the power to work miracles 
being conferred upon a man or a minister by a super- 
natural being, who is either of limited power himself, 
or of great maUgnity, or who is one of many such 
beings. Yet it is certain that no means can be devised 
for attesting the supernatural agency of any one, ex- 
cept such a power of working miracles ; therefore, it is 
plain that no sufficient evidence can ever be given by 
direct Bevelation alone in favour of the great trutl^ 
of religion. The messenger in question m^t \^n^ 
power to work miracles without end, and yet Vi N^^^aSA 
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remain unproved, either that God was omnipotent, and 
one, and benevolent, or that he destined his creatures 
to a future state, or that he had made them such as 
they are in their present state. All this might be 
true, indeed; but its truth would rest only on the 
messenger's assertion, and upon whatever internal evi- 
dence the nature of his communication afforded ; and it 
might be false, without the least derogation to the truth 
of the fact that he came from a superior being, and 
possessed the power of suspending the laws of nature. 
But the doctrines of the existence of a Deity and of 
his attributes, which Natural Religion teaches, preclude 
the possibiUty of such ambiguities and remove all those 
difficulties. We thus learn that the Creator of the 
world is one and the same ; and we come to know his 
attributes, not merely of power, which alone the direct 
communication by miracles could convev, but of wisdom 
and goodness. Built upon this foundation, the message 
of Revelation becomes at once unimpeachable, and 
invaluable. It converts every inference of reason into 
certainty, and, above all, it communicates the Divine 
Being's intentions respecting our own lot with a de- 
gree of precision which the inferences of Natural 
Theology very unperfectly possess. This, in truth, is 
the chief superiority of Revelation, and this is the 
praise justly given to the Gospel in sacred writ — ^not 
that it teaches the being and attributes of God, but 
that it brings life and immortality to Ught. 

It deserves, however, to be remarked, in perfect 
consistency with the argument which has here been 
maintained, that no mere Revelation, no direct mes- 
sage, however avouched by miraculous gifts, could 
prove the faithfulness of the promises held out by the 
messenger, excepting by the slight inference which the 
nature of the message might afford. ^ The portion of 
his credentials which consisted of his miraculous powers 
could not prove it. For unless we had first ascertained 
the unity and the benevoVeuce oi \5ckRi \i^m^ that sent 
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him, as those miracles only prove power, he might be 
sent to deceive us ; and thus the hopes held out by 
him might be delusions. The doctrines of Ifatural 
Religion here come to our aid, and secure our belief 
to the messenger of one Being, whose goodness they 
have taught us to trust. 

4. In other respects, the services of ITatural Religion 
are far from inconsiderable, as subsidiary to, and co- 
operative with, the great help of revelation. Thus, 
were oiu* whole knowledge of the Deity drawn from 
Revelation, its foimdation must become weaker and 
weaker as the distance in point of time increases from 
the actual interposition. Tradition^ or the evidence of 
testimony, must of necessity be its only proof: for 
perpetusd miracles must be wrought to give us evi- 
dence by our own senses. Now, a perpetual miracle 
is a contradiction in terms ; for the exception to, or 
suspension of, the laws of nature so often repeated 
would destroy the laws themselves, and with the laws 
the force of the exception or suspension. Upon tes- 
timony, then, all Revelation must rest. Every age 
but the one in which the miracles were wrought, and 
every country but the one that witnessed them — ^in- 
deed, all the people of that country itself save those 
actually present — must receive the proofs which they 
afford 01 Divine interposition upon the testimony of 
eye-witnesses, and of those to whom eye-witnesses told 
it. Even if the miracles were exhibited before all the 
nations of one age, the next must beheve upon the 
authority of tradition, and if we suppose the interposi- 
tion to be repeated from time to time, each repetition 
would incalculably weaken its force, because the laws 
of nature, though not wholly destroyed, as they must 
be by constant violation, would yet lose their prevail- 
ing force, and each exception would become a slighter 
proof of supernatural agency. It is far otherwise 
with the proofs of Natural ReUgion; repetition OYiij 
strengthens and extends them. We axe \)^ no measfi^ 
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affirming that Revelation would lose its sanction by 
lapse of time, as long as it had the perpetually new 
and hving evidence of Natural Religion to support it 
We are only showing the use of that evidence to Re- 
velation, by examining the inevitable consequences of 
its entire removal, and seeing how ill supported the 
truths of Revelation would be, if the prop were with- 
drawn which they borrow from Natural Theology ; for 
then they would rest upon tradition alone.* 

In truth, it is with Natural ReUgion as with many 
of the greatest blessings of our sublunary lot : they are 
so common, so habitually present to and enjoyed by us, 
tiiat we become insensible of their value, and only esti- 
mate them aright when we lose them, or fancy them 
lost. Accustomed to handle the truths of Revelation 
in connexion with, and in addition to, those of Natural 
Theology, and never having experienced any state of 
mind in which we were without the latter, we forget 
how essential "they are to the former. As we are wont 
to forget the existence of the air we constantiy breathe 
until put in mind of it by some violent change threat- 
ening suflEbcation, so it requires a violent fit of abstrac- 
tion to figure to ourselves the state of our beUef in 
Revelation were the hghts of natural religion with- 
drawn. The existence and attributes of a God are so 
familiarly proved by everything around us, that we 
can hardly picture to ourselves the state of our beUef 
in this great truth, if we only knew it by the testimony 
borne to miracles, which, however authentic, were yet 
wrought in a remote age and distant region.f 

5. The use of Natural Theology to tiie believer in 
Revelation is equally remarkable in keeping alive the 
feehngs of piety and devotion. As this topic has occurred 

» Note V. 

f Mr. Locke has said, upon a similar question, ** He that takes away 

Reason to make way for Revelation puts out the light of both ; and does 

much about the same as if he would persuade a man to put out his eyes, 

the better to receive the remote light of an invisible star by a tdesoope.**— 

Muman Understanding^ iv. 19, 4. 
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under a former head, it is only to be presented here 
in close connexion with Revealed Religion. It may be 
observed, then, that even the inspired penmen nave 
constant recourse to the views which are derived from 
the contemplation of nature when they would exalt the 
Deity by a description of his attributes, or inculcate 
sentiments of devotion towards him. " How excellent," 
says the Psalmist, " is thy name in all the earth ; thou 
hast set thy glory above the heavens. I will consider 
the heavens, even the work of thy fingers ; the moon 
and the stars which thou hast ordamed." See also that 
singularly beautiful poem the 139th Psalm ; and the 
Book of Job, from the 38th to the 41st chapter. 

It is remarkable how Uttle is to be found of particu- 
larity and precision in anything that has been revealed 
to us respecting the nature of the Godhead. For the 
wisest purposes it has pleased Providence to veil in 
awful mystery almost all the attributes of the Ancient 
of Days beyond what natural reason teaches. By direct 
interposition, through miraculous agency, we become 
acquainted with his will, and are made more certain of 
his existence ; but his peculiar attributes are nearly the 
same in the volume of Nature and in that of his Re- 
vealed word.* 



* Archbishop TiUotson has pronounced an authoritative opinion in 
favour of Natural Religion, as essential to the proof of Revealed. His 
admirable Sermons abound in such statements — thus, in the 41st, ** Un- 
less we be first firmlv persuaded of the providence of God, and of his 
particular care of mankind, why should we suppose that he makes any 
revelation of his will to us? Unless it be first naturally proved that God 
is a God of truth, what ground is there for believing his word? So that 
all religion is founded upon right notions of God and his perfections, in- 
somuch that Divine Revelation itself does suppose these for its foundation, 
and can signify («.e. disclose or reveal) nothing to us unless they be first 
known and beUeved." *^ So that the principles of Natural Religion are 
the foundations of that which is revealed." This sermon was preached 
before the King and Queen (William and Mary) on the Thanksgiving for 
the naval victory in 1692. The sermon on Steadfastness in Religion, one 
of the ardibishop*s great masterpieces, and in which he demonstrates against 
Rome the right of private judgment, tallies with the 41at in. t3i^ ^<;kA3\&s& 
on Natural ReU^'ozL 
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Note I. — Page 9. 
Of the Classification of the Sciences, 

I AH abundantly sensible, not only, as is stated in the text, how imper- 
fect all such classifications must be, but that grave objections may be 
urged against the one I have adopted, and particularly against the three- 
fold division of physical, psychological, and ethical or moral. It may be 
said that one part of the moral branch of Natural Theology belongs ta 
psychology — ^namely, the arguments drawn from the nature of the mind 
in favour of a future state ; and that this part ought therefore to have 
been classed with the second division of the ontological branch — namely, 
the psychologicaL But it must be borne in mind that the two first 
divisions, comprising the ontolo^cal branch, are confined to the doctrine of 
existences — the investigation of the Deity *s existence and attributes; 
while the whole of the third division, or second branch, relates to the 
prospects of man with respect to his soul ; and consequently, although 
the arguments respecting these prospects are partly of a psychological 
nature, yet they relate to the future, and not at all to the past or present 
— not at all to the doctrine of existence or attributes. This is therefore a 
8n£5ciently distinct ground for the separation. In all such classifications 
we should be guided by views of convenience, rather than by any desire 
to attain perfect s^'mmetry; and that arrangement may be best suited 
to a particular purpose which plants the same things in one order, and 
separates them and unites them in one way, when an arrangement which 
should dispose those things differently might be preferable, if we had 
another purpose to serve. Thus the three divisions of physics, psycho- 
logy, and morals may be convenient for the purposes of Natural Theo- 
logy, and yet it may not so well suit the purposes of general science ; al- 
though I own my opinion to be in favour of that classification for such 
general purposes also, keeping always in mind that whatever portion of 
moral sdence (using the term in its more ordinary sense) belongs to onto- 
logy comes within the second, and not the third, subdivision, and that 
the third deals with deontology alone. 

The various classifications which, in ancient as well as modem times^ 
have been made of the sciences, are well calculated to illustrate the diffi- 
culty of a perfect arrangement. The Greek philosophers distix\\^\&Vi%dL 
them into physics, ethics^ and logic Under the first head ^a& Qo\xv'^t^ 
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hended both the nature of mmd and of the Deity; consequently, under physics 
were classed what we now term psychology and theology, as well as na- 
tural philosophy. Mr. Locke mainly adopted the same order when he 
ranged the objects of science into physical, practical, and logical (jpvfftxn, 
^^a»Ttzfif fffi/AtiMTtxvii or Xoyixti)] or, 1. Things in themselves knowable, 
whether God himself, angels, spirits, bodies ; or their affections, as num- 
ber, figure, &c. 2. Actions, as they depend upon us in order to happi- 
ness ; and 3. The use of signs, in order to knowledge. Thus, like the 
Greek philosophers, he classed natural philosophy, psychology, and theo- 
logy under one head ; but as he only stated ethics to be '' the most con- 
siderable of the second head," it may be doubtful whether or not he in- 
cluded under it any practical application of the natural branches of the 
first head. One thing, too, is quite clear in this arrangement, — that pure 
mathematics becomes part of the science of ontology, that is, of ezistenoes, 
natural and mental ; and yet it bears a more dose relation to the third, 
or logical division. It certainly appears somewhat violent to class flux- 
ions with anatomy, metallurgy with psycholog}', and entomology with 
theology ; while we make separate heads of ethics and logic. But yet 
more violent is M. Turgors classification, by which he ranges, under the 
head of physical sciences, not only natural philosophy and metaphysics 
by name, but also logic and history. To thus classing history there is, 
indeed, a double objection. Not only is it doing unnecessary violence to 
common language, to make that which bears no exclusive re^tion to na- 
tural objects a part of physics, but to make history a sdenoe at all is p^- 
haps yet more objectionable, unless in the sense in which inductive sdenoe 
is deemed historical by Lord Bacon — ^being considered by him as the his- 
tory of facts. But this, too, is incorrect ; for the history or record of 
facts is only the foundation of inductive sdence, which consists in the 
comparison, or reasoning from the comparison, of these facts, and marking 
tbdr differences and resemblances; whereas history is applicable to all 
events and all sdences, being merely the record of things that have hap- 
pened, of whatever kind, and implies no reasoning or comparing at all 
Why is poetry, music, painting, omitted in such an arrangement as that 
of Turgot ? They are as much sciences as history. 

Lord Bacon's own scientific classification is certainly not distinguished 
by peculiar felicity. He divides science into three parts, according as its 
object is the Deity, Man, or External Nature, naming these branches- 
Natural Theology, Human Philosophy, and Natural Philosophy. Hence, 
while intellectual and moral philosophy are separated from theology, they 
are both classed with anatomy and medicine ; while optics and acoustics, 
merely from their rdation to the human eye and the human ear, are 
ranged under the same head with ethics, and separated from natural philo- 
sophy. Hence, too, the chemical nature of the blood and bones of man 
is made one part of one division — Human Philosophy : while the cheim- 
cal nature of the blood and bones of all other animals is ranged under 
another head — Natural Philosophy. As for logic and the matiiematicB, 
they are treated as a kind of appendix to physics, rather than as desenriDg 
the name of sdences. 
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Note n. — ^Page 37. 

Of the Psychological Argument from Final Causes. 

Db. Clarke maintains that the evidences of design are much more to 
be traced in the natural than in the moral world ; but he plainly means 
by this proposition, not so much to compare the proofs of Divine wisdom 
exhibited in the phenomena of the material with those exhibited in the 
phenomena of the intellectual world, as to show that the designs or in- 
tentions of the Deity are more easily perceived in the arrangements of the 
"world with which we are most conversant, than his plans for our happi- 
ness, and bis general intentions respecting our fate, are to be inferred from 
moral considerations. It is, however, to be remarked that, like all other 
leasoners upon Natural Theology, Dr. Clarke confines his attention en- 
tirely to physical, and never adverts to psychological, proofs. 

Mr. Snuth, in his * Theory of Moral Sentiments,* has interspersed with 
his reasonings upon the constitution of the affections and feelings, reflec- 
tions upon the purposes to which they are subservient ; and Mr. Stewart^s 
writings afford frequent instances of his attention having been alive to 
the soundness of the same speculation. Indeed, no one who had the accu- 
rate and just views of the nature of the sentient principle, and the steady 
conviction of its separate and immaterial nature, which prevail through 
all his writings, could fail to perceive the application of the argument a 
posteriori to our mental constitution. But these indications of this admir- 
able writer's attention to the subject are accidental, and scattered through 
his works ; and it is exceedingly to be regretted, nor, indeed, very easily 
to be explained, that he should have entirely omitted all reference to the 
eonstitution of our mental faculties in the otherwise full and able treatise 
upon Natural Religion which forms so large a part — above one-third — of 
his * Philosophy of the Active Powers.' With the exception of a single 
remark (vol. ii. p. 48), and that only upon the adaptation of our facul- 
ties to our external circumdtances, and a quotation from Locke, which 
relates more to the bodily than to the mental powers, there occurs nothing 
whatever upon this important part of the subject in that excellent work, 
where it would have been so peculiarly appropriate. 

This silence of modem writers upon Natural Theology is easily accounted 
for by the same consideration to which Dr. Reid has referred in explaining 
how the modem sceptics have admitted the existence of appearances of 
design in the universe, and denied what he terms the major proposition 
— that design may be traced by its effects ; while the ancient sceptics, 
admitting the latter proposition denied the former. He considers this as 
owing to the great discoveries in physics made in modem times ; and to 
tiie same cause may be ascribed the disposition of Natural Theologians to 
confine their attentions to the evidences afforded by the material world. 
The ancients, on the other hand, whose progress in Natural Philosophy 
ifas extremely limited, bestow more attention, and with considerably 
greater success, upon Intellectual Philosophy; and accordingly we find 
that they drew their arguments a posteriori for the existence of deav^m 
the universe as much from mora] as from physical consldetaHoi^s* 
The discasswn held by Socrates with Aristodemus, aa xeoiotdfidL >vj 
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Xenopbon, is well known. After enumerating the various convenient ar- 
rangements of the bodily organs, he adds — Ou ruvuf fMvn n^xwi rS fif t«» 

T« fctyi^ret »mt KetXXtrrec rvyr«^«yr*>i>, n*4nrau irt tit'ti rt ^i ^tfXtv mXX» 
tl ttvfi^wt, 6t9vs 4t^aTtv»v9'i i 9Com 2i ^v^n Ttif att0^t9r$9nt S*M9atn^» 
ir^o^uXXarrt^^at, ti X/^«», n h'4'Os, n yf^tfx*lt f 4»Xirn, if y«rMf svviMv^rci, 
9} fifAfHf cr«if«'«/, n v^'r fMcfififif txv0vfirmtt tl i^» «» ti»§ueitf ti liift if /uJif, 
IxetwTi^a. tfrt ItrnfAtfA^nrftu ; — ^''Nor has the Deity been satisfied with taking 
care of the body alone ; he has implanted in man what is a far greater work 
to have made — a most excellent soul; for what other ammal possesses a 
mind that can perceive the existence of the Gods by whom all th^ vast and 
fair works have been formed? What other creature than man wor^^ 
those Gods t What other intelligence is superior to man*s in providing 
against hunger , and thirst, and cold, and heat foria curing diseases, or m 
exercising strength, or in cultivating learning, or in storing up the recoUeo- 
tion of things heard, and seen, and learnt t^^* — It may be observed here, 
in passing, that Mr. Stewart, who refers to this passage, has adopted the 
pharaphrastic translation by Mrs. Fielding, and it is extremely unlike the 
ori^naL Mr. Stewart justly praises the *' almost divine simplicity" of 
the whole conversation, which is a just eulogy; but the translation, 
although well written, little resembles the Greek in that particular. The 
one I have here given is at least faitlifuL 

In like manner, the discussion with Euthydemus, after showing the 
goodness of the Gods in adapting all things to man's use, closes with 
mentioning the senses given us to enjoy those gifts of ezterqal nature, and, 
lastly, the use of reason. To ^i «ai Xtyt^fAot h/u* tft^u^tu, &c., &c.— 
" They have implanted reason in our nature, whereby we inquire touching 
external things ; and arguing and remembering, we learn the u«e of each, 
and flit iq)on many contrivances for attaining good and avoiding eviL Ham 
they not also given us the gift of speech, by which we am communicate 
mutually all we have learnt, and thus instruct each other, and mahe laws, and 
regulate civil polity .' ** f 

Plato pursues the same course of reasoning. We may refer particulaily 
to the tenth and twelfth books of the treatise * De Legg.' Thus, toward 
the end of the latter book, he states the argument for the Deity's existence 
as twofold — the nature of the mind, and the order of the worldly system. 
The first of his reasons is drawn from considering the qualities of the mind; 
its greater antiquity than that of the body, and its immortality ; for the 
Flatonists certainly considered immortality to be so much, of tJie essence 
of mind as to deduce from thence, as the less dear proposition, the exist- 
ence of a Deity. 

The Stoics reasoned in like manner, with an equal regard to mental and 
to natural phenomena. Epictetus, after deducing the infierenoe of design 
from the adaptations of sensible objects, as of the eye to light, adds, oop- 
rectly and philosophically, that ** the constitution of the understanding, 
whereby it not only receives impressions through the senses, but also dei^ 
with the ideas thus received, and combines or composes something out of 
them, proceeding from things that are near to things quite remote, proves 

• Xer, MemoT. L iv. 18. \ TL«ii.'«Uanat. W. VL VL 
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the existence of an Artificer ; since things carr^'ing such marks of con- 
trirance could not," he contends, ''exist spontaneously, and without 
design."* 

The same train of reasoning is followed by Cicero in all those parts of 
his writings in which he treats of the existence of a Deity. Thus the 
famous passage so often quoted from the treatise ' De Natura Deorum,' 
ends with a rderence to our mental constitution, although this part of it 
is not so frequently attended to. " An vero si domum magnam pulchram- 
que videris, non possis adduci ut, etiamsi dominum non videas, muribus 
fllam et mnsteUs sedificatam putes ; tantum vero omatum mundi, tantam 
Tarietatem pulchritudinemque rerum coelestium, tantam vim et magnitu- 
dinem maris atque terrarum, si tuura ac non dcorum immortalium domi- 
dlium putes, nonne plane desipere videare?" — " If you should see a large 
and handsome hpuse, you could not be induced, though you saw no 
master, to suppose that it was built for mice and weasels ; but such is the 
embellishment of the world, such the variety and beauty of the heavens, 
such the force of the ocean and magnitude of the earth, that if you sup- 
posed them formed for the habitation of man rather than the immortal 
gods, you would obviously seem to be insane." Thus far as to sensible 
objects. But he proceeds, ** Aliud a terrsi sumsimus, aliud ab humore, 
aliud ab igne, aliud ab aere, eo quern spirits ducimus : illud autem quod 
vincit hsec omnia, rationem dico, et si placet, pluribus verbis, mentem, 
consilium, cogitationem, prudentiam, ubi invenimus ? unde sustulimus?"t 
— " Whatever we take from earth, from water, from fire, from air, dificrs 
from what we obtain from the spirit ; but that which surpasses all things, 
reason I mean, or if you please, in other words, mind, judgment, thought, 
prudence, where do we find it ? whence can we obtain it ?" 

And again, in the same book, after speaking at large on the structure 
of the body, and the uses to which its various parts are adapted, he adds, 
"Jam vero animum ipsum mentemque hominis, rationem, consilium, pru- 
dentiam, qui non diving cura perfecta esse perspicit, is his ipsis. rebus mihi 
▼idetur carere." — " He who does not perceive that the soul and mind of 
man, reason, judgment, prudence, have been made perfect by divine care, 
seems to me to be deficient in these very things." He proceeds to show 
how great a gift reason is from its productions : '' Ex quo scientia intel- 
ligitur quam vim habeat, quaHs sit, qusi. ne in deo quidem est res ulla 
praestantior." — "From which knowledge we may understand its power, 
which is, indeed, such that there is nothing more excellent even in God 
himself" And he closes with the well-known passage in praise of 
eloquence.| 

In the Tusculan Questions he alludes to mind in a difierent manner. 
After going through tb.e various provisions made for human enjoyment in 
the economy of nature, he adds, " Sic mentem hominis, quam vis eam non 
videas, ut deum non vides; tamen, ut deum agnoscis ex operibus ejus, sic 
ex memori^ rerun et inventione et celeritate motus omnique pulchritudine 
virtntis, vim divinam mentis agnoscito."§ — "Thus, though you cannot 
see the mind of man, as you cannot see God, yet as you acknowledge 
God from his works, so, from memory and invention, from the celerity of 

♦ Eplct Enchir. La t De Uat Deox. V\. ^ 
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its movements and the excellence of its qualities, you acknowledge the 
divine power of the mind." 

The course of the argument in which he is engaged in this first part d 
his work, the immortality of the soul, leads him to use the phenomena of 
its faculties for the purpose of illustrating its separate existence; and, 
therefore, he only enumerates the arrangements of the natural world as 
proofs of Divine agency, and gives those proofis not as the main object of 
the argument, but as introductory to his statement of the soul's inde- 
pendent nature. 

In these speculations of the ancient philosophers, we cannot find any 
process of strict inductive reasoning ; and, accordingly, the facts are not 
turned to the best account for the purposes of the argument. But this 
defect appears, at the least, as much in tibe physical as in the psychological 
portion of the reasoning. Indeed, the latter comes more near to our own 
philosophy; and certainly we must admit that those old writers upon 
Natural Theology, in the place which they assign to intellectnal pheno- 
mena, pursued a more sound and consistent method of philosophizing, than 
the modems have done when speculating upon the same subject. 



Note m. — ^Page 54. 

Of the Doctrine of Cause and Effect 

The argument deduced by sceptical writers from Mr. Hnme*s docfrine 
respecting causation has tended to bring some discredit upon the doctriiK 
itself^ by raising a prejudice against it The bad use, however, whidi is 
made of a sound principle is not fau*ly a matter of charge against that 
principle. The only question is whether or not the principle be just in 
itself; and it cannot be just if legitimate reasoning can deduce from it an 
absurd consequence. A dangerous consequ^ce, how rigorously soever 
following from it, would of course form no reason against its receptbn, 
though it might justly be made the ground of examining very nanowl^ 
the foundations upon which the doctrine itself rested. 

Mr. Stewart, in a valuable and learned note to the ' Philosophy of tin 
Human Mind' (vol. i., note d), has brought together the aoUioritie^ 
which have all more or less not only countenanc^ but even, forestdlep 
Mr. Hume in his position — that we know nothing of causation ekoept bf 
observing a constant jimction between two events or two facta. This is un- 
questionably true. We expect that heat being applied to oombnstible bodies, 
tiiey will take fire ; and that air being exduded they will cease to biraL 
We expect this, because between the application of heat and the igmtna 
of the heated body, between the exclusion of air and the extinction of tha 
fire, we have constantly observed the relation of sequence — the oira event 
being always followed closely by the other. The infisrence which finini 
the ground of this expectation, forms the ground of our belief that the one 
event occasions the other — that there is between the two a ccmnexioD 
bejrond the mere relation of Junction and seq^uence — and that the one, the 
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preceding event, exerts an influence, a force, a power, over the other, and 
produces the other. 

This constant conjunction, therefore, in point of fact, is the ground of 
(NET belief, and is the origin of our ideas of causality or causation. So far 
we must admit the doctrine in question. That it is the only ground of the 
belief and the only origin of the idea, may admit of some doubt This is 
the point on which turns the connexion between the science of Natural 
Theology and the controversy we are now referring to ; and therefore it 
deserves some consideration in the present note. 

1. The mere constant and unvarying succession of two events would 
not of itself be sufficient to make us, even in popular language, denominate 
the one a cause of the other. Light uniformly succeeds dark — one o'clock 
always follows twelve ; but no man ever thought of calling or of deeming 
night to be the cause of day, or noon of afternoon.* Another and a very 
miportant experiment or observation is required before we pronounce the 
successive or conjoined events to be related one to the other as cause and 
effect. Not only must the second event always have been found to follow 
the first, but the second must never have been observed without the first 
preceding it, or at least without some other event preceding it — in which 
case the causation is predicated alike of both tiiiose preceding events. 
Thus, the clock pointing to one is not reckoned the effect of its having 
previously pointed to twelve; but it is reckoned the effect of a certain 
mechanism, namely, a spring unfolding itself^ because if the spring is pre- 
vented from relaxing, the hand no longer points ; and so it is also reckoned 
the effect of a weight pulling a cord, because, when that weight is stopped 
in its descent, the whole machinery stops. 

2. But we derive not our notion of causality, from even this double 
proof— the positive and negative combined — the two observations that one 
event always follows the other, and that it ceases when the other ceases. 
This of itsdf would only tell us the fact, that when one event exists the 
other exists immediately afterwards and not otherwise. Our minds form, 
whether we will or no, another idea — not merely that of constant connex- 
ion or succession, but of the one exerting a power over the other by an 
inherent force ; and this is the idea of causation. Whence do we derive 
it? I apprehend only from our consciousness. We feel that we have a will 
and a power — that we can move a limb, and afiect by our own powers, excited 
after our own volition, a change upon external objects. Now fromthis con- 
sdoosness we deanve the idea of power, and we transfer tliis idea and the rela- 
tion on which it is founded between our own will and the change produced, 
to the relations between events wholly external to ourselves — assuming 
them to be connected, as we feel our volition and our movem^ts are mu- 
tnaUy connected. 

If it be said that this idea by no means involves that of necessaiy con- 
nadoo, nothing can be more certain. The whole is a question of fact^ 
ot contingent truth. Just as the world might be so constituted that heat 
applied should not ignite, nor air excluded extinguish — so might our voli- 
t&m cease to make our limbs move, as it does cease in paralysis. As it is, 

• Mr. Stewart's ohservatien, that day follows night as much as night follows day, 
makes no difference in this illustration: for we may suppose the case of a i^ex^Ti 
seeing day for the first time, or twelve o'clock for the first time, an^ 1i3i« cobidTU&SBL 
ia ttia teat would sUU bold good. 
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and because our will has hitherto had the power to move our limbs, we 
have acquired the idea of power and of causation. But if it had always 
been otherwise, and that no connexion of succession had ever existed be- 
tween our volition and our movements, I do not see how the idea of power 
or causality could ever have been obtained by us from any observatiini <^ 
the sequence of events. The idea of design or contrivance, in like manner, 
must have been wanting to us ; and hence, I cannot understand how, but 
for the consciousness of power, we could ever have been led to the belief in 
the existence of a First Cause. This is another, and to my mind, a very 
strong, additional reason for resting the evidences of Natural Theology 
upon the argument a posteriori alone. 

That they are greatly in error who confound, as has been too common, 
causation with necessary connexion, and who deny the existence of the re- 
lation of causality merely because the relation is contingent and not neces- 
sary, is sufficiently manifest. Our ideas of x>ower and of causation are solid 
and well founded, although they only refer to a power or a causation 
which may or may not exist. That one event causes another, may be a 
proposition quite true, to which we affix a precise and definite meaning, 
and which we have learnt from observation and from consciousness, al- 
though the order of nature might easily have been so constituted as that 
the two events should never have been found in sequence. At present 
the order of nature connects them, and we affirm that there exists the 
relation of cause and effect — a relation contingent, however, and not 
necessary. Of necessary causation, we can by no possibility know any- 
thing ; but causation may be real enough though contingent. 



Note IV.— Page 40, 53. 

Of the * Systeme de la Nature,'* and the Hypothesis of MateriaUsm. 

TuERB is no book of an atheistical description which has ever made a 
greater impression than the famous * Systeme de la Nature.' It bears the 
impression of London, 1780, but was manifestly printed in France; tiaHi 
it purports to be written by Mirabaud, secretary of the Acaddmie Fnm- 
9aise; and in a prefatory advertisement by the supposed editor, who 
pronounces a great panegyric upon the work, enough appears to engender 
doubts of Mirabaud having been its author. He died in 1760 ; and it 
was twenty years before the work appeared — found, says the writer, among 
a collection of manuscripts made by a ''savant curieux de rassemUer del 
productions de ce genre." Robinet, the author of another work of umilar 
tendency, called ' De la Nature,' has been at different times said to be its 
author, without any proof, or indeed probability ; but the general oi^nioa 
now ascribes it to the Baron d'Holbach, aided, in all probability, by 
Diderot, Helvetius, and other members of the freethinking society, iHio 
frequented the Baron's house, and who used to complain of Voltaire's excea 
of religious principle, not unfrcquently ridiculing him for his fanatidsm. 
Mirabaud, upon whom thia pubUcaVvoxi moaX. xmysaftMoabl^ chan^gos the 
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book, by placing his name in the title-page without any doubt expressed, 
and reserving the doubts for the preface, was a man of unimpeachable in- 
tegrity and amiable disposition. He had been educated in the College of 
the Jesuits, and afterwards was preceptor to some branches of the royal 
family; he died at the age of eighty-five, universally esteemed for his 
imbl^nished character, his strict probity, and his attractive manners. 
The Diderots and Grimms, though not perhaps persons of abandoned life, 
•wen very far from attaining such praise : indeed, the licentious works that 
proceeded from Diderot's pen attest his deficiency, at least in one branch 
of morals. 

It is impossible to deny the merits of the * Syst^me de la Nature.* The 
work of a great writer it imquestionably is ; but its merit lies in the ex- 
traordinary eloquence of the composition, and the skill with which words 
substituted for ideas, and assumptions for proo&, are made to pass current 
not only for arguments against existing beliefs, but for a new system 
planted in thdr stead. As a piece of reasoning, it never rises above a set 
of plausible sophisms — ^plausible only as long as the ear of the reader being 
filled with sounds, his attention is directed away from the sense. The 
diief resource of the writer is to take for granted the thing to be proved, 
and then to refer back to his assumption as a step in the demonstration, while 
he builds various conclusions upon it, as if it were complete. Then he 
declaims against a doctrine seen from one point of view only, and erects 
another for our assent, which, besides being liable tolhe very same objec- 
tions, has also no foundation whatever to rest upon. The grand secret, 
indeed, of the author goes even farther in petitione principii than this ; for 
we oftentimes find, that in the very substitute which he has provided for 
the notions of belief he would destroy, there lurks the very idea which he 
is combating, and that his idol is our own faith in a new form, but masked 
under different words and phrases. 

The truth of these statements we are now to examine ; but first it may 
be fitting to state why so much attention is bestowed upon this work. The 
reason Is, that its bold character has imposed on multitudes of readers, 
seducing some by its tone of confidence, but intimidating others by its 
extreme audacity. It is the only* work of any consideration wherein 
atheism is openly avowed and preached — avowed, indeed, and preached in 
terms. (See, particularly. Part iL, chap. iL) This effect of its hardihood 
was certainly anticipated by its author; for the supx>osed editor, in his 
advertisement, describes it somewhat complacently, if not boastingly, as 
** Toavrage le plus hard! et le plus extraordinaire que Tesprit humain ait 
08^ produire jnsqu*k present." — [*'The most audacious and extraordinary 
work whidi the human mind has hitherto dared to produce."] 

The grand object of the book being to show that there is no God, the 
anthOT begins by endeavouring to establish the most rigorous materialism, 
by trying to show that there is no such thing as mind — nothing beyond 
or difi^rent from the material world. His whole fabric is built on this 
finmdation ; and it would be difficult to find in the history of metaphysical 
omtroversies such inconclusive reasoning, and such undisguised assump- 
doDS of the matter, in dispute as this fundamental part of his system is 
oomposed ofl He begins with asserting that man has no means of carrj- 

* The treatise of BobloeA ^ la Mature, which, though far less eVoc^vxexiV. «sA ^cx* 
, tnooi^ it mqterkfria real merit, baa never attracted anything Vike tVi« «&m& -uot^^c^* 
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ing his mind beyond the Tisible world ; that he is necessarily confined 
within its limits; and that there exists nothing, and there can exist 
nothing, beyond the boundaiy which encloses all beings — that is, the 
material world. Nature, we are told, acts according to laws, simple, 
uniform, invariable, which we dLSCOva* by experience. We are rdated to 
Universal Nature by our senses, which alone enable us to discover her 
secrets ; and the instant we abandon the lessons which those SCTses teach 
us, we plunge into an abyss where we become the prey of imagination. 

Thus the very first diapter — the opening of the work — has already 
made the gratuitous assumption of a being whom the author calls Natme, 
without either defining what that is, or how we arrive at a knowledge of 
its existence. He has also assumed another existence, that of matter, or 
the material world ; and then he asserts — what is absolutely contrary to 
every day's experience, and to the first rudiments of science — that we 
know, and can know, nothing but what our senses toll us. It is a suf- 
ficient answer to ask, how we know anything of mathematical truth? 
And in case a cavil should arise ux>on geometrical science (though it 
would be but a cavil) we shall speak only of analytical ; and then it is 
certain that the whole science of numbers, from the rules of elementarr 
arithmetic up to the highest branches of the modem calculus, could by 
possibility have been discovered by a person who had never in his life 
been out of a dark room — who had never touched any body but his own^ 
nay, whose limbs had all his life been so fixed, that he had nevw exercued 
even upon his own body the sense of touch : indeed, we might even go so 
fiir as to say, who had never heard a sound uttered ; for the primitive 
ideas of number might by possibility have suggested themsdves to his 
mind, and been made the grounds' of all fur&er calculations. What 
becomes now of all our knowledge depending on the senses? But wb 
need not go to so extreme a case as the one just put : there would be an 
end of the x>osition we are dealing with, if a person so circumstanced 
could have discovered any one analytical or common arithmetical tmdL 
Enough, indeed, is known to every one, how moderately soever imbued 
with mathematical learning, to satisfy him how little the intimatioDS 
received from the senses have, or can have, to do with the whole sdenoe 
of number and quantity. That those intimations of the senses are them- 
selves not at all of a material nature, we shall presfflitly see. 

After many discussions and much eloqu^ce, in the course of which 
various agents are introduced besides Nature, as Necessity, Relation, and 
so forth, without definition of their qaalities or proof of thcdr exiatenoe,— 
we come to the great demonstration that no soul, no mind, nothing separate 
from the body and fix)m matter, exists, or indeed can exist : for this book 
is not content with scepticism ; it rests not evea satisfied with dis^iroof ; 
it afiects to show the impossibility of the doctrines which it oombata; and 
while perpetually complaining of dogmas, it is perhaps the most dogmatieal 
work that was ever written. The sixth and seventh chapters, but the 
seventh especially, treat of this Amdameutal doctrine — the comer-flteoe of 
the whole buildijag. The argument is, in foot, a mere vague and usia- 
telligible combination of words, as when the author concludes by aayingi 
The result of the whole is, that *' the soul, far ftom being anything dfatia- 
^^hable from the body, U orly \3;i<& ^K^dy jtself reguded relatively to 
8ome of its functions, or to eoma oiS ^)t^ tr«wpw% <& «s95ts% ot ot *^ ' 
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whereof it is capable as long as it enjoys life*' — (** n'est qae ce corps lui- 
m6me envisag^ relativement k quelqu'unes de ses fonctions ou k quelques 
Capons d'dtre et d'agir dont il est susceptible tant qa'il jouit de la vie"). 
Or when he describes those faculties which are vulgarly called intellectual, 
as modes or manners of being and of acting, which result from the organizaif 
tion of the body — (** les ficunilt^ que Ton nomme inteUectuelles ne sont que 
des modes on des fS^ns d'etre et d'agir resultant de T organisation de 
notre oorpa.'*) — Fart L, chap. vuL 

Bat there is still more to be remarked throughout the Treatise, an in- 
conceivable forgetfidness of the evidence on which each party in the 
controversy most rdies, a constant assumption of the thing in question, 
and even an involuntary assumption of that very separate and spiritual 
existence which it is the author's object to disprove. 

like all materialists, but far more grossly and dogmatically than almost 
any other, the author begins by assuming that Matter exists, that we can 
hftve no doubt whatever of this, and that any other existence is a thing to 
be proved. Now, what is this matter? Whence do we derive any 
knowledge of it? How do we assure ourselves of its existence? What 
evidence at all have we respecting either its being or its qualities ? We 
feel, or taste, or smell something — that is, we have certain sensations 
which make us conclude that something exists beyond ourselves. It will 
not do to say beyond our bodies ; for our bodies themselves give us the 
same sensations. What we fed is something beyond, or out o^ ot 
external to, or other than and apart from, ourselves — that is, from our 
minds. Our soosations give us the intimation of such existences. But 
what are omr sensations? The feelings or thoughts of our minds. Then 
iHiat we do is this : From certain ideas in our minds, produced no doubt 
by, and connected with, our bodily senses, but independent of, and separate 
fiom them, we draw certain conclusions by reasoning, and those conclusions 
are in favour of the existence of something other than our sensations and 
(wr reasonings, and other than that which experiences the sensations and 
makes the reasonings — passive in the one case-r-active in the other. That 
sranething is what we call Mind. But plainly, whatever it is, we owe ta 
it the knowledge that Matter exists: for that knowledge is gained by 
means of a sensation or feeling, followed by a process of reasoning ; it is 
gained by the mind having first sujSered something, and then done some- 
thing, and, therefore, to say there is no such thing as Matter would be a 
much less absurd inference than to say there is no such thing as Mind. 
The very act of inferring, as we do by reasoning, that the object which 
aSecta our senses exists apart from ourselves, is wholly incapable of giving 
us any knowledge of the object's exist^ce without, at tiie same time, 
giving us a knowledge of our own — that is, of the Mind's existence. An 
external implies necessarily an internal; that there may be anything 
beyond or without, there must needs be some other thing beyond or 
without which it is said to exist; that there may be a body which we 
feel abiding separate from us, namely, our own body, one part of which 
gives us sensations through another part — there must be a toe, an us — that 
is, a mind. If^ as the * Syst^e de la Nature' often contends, we have a 
right to call spirit, or soul, or Mind, a mere negation of the qualitiea c£ 
Matter, surely this might just as well be retort^ by saying, tha.\i'(&A9d(ffS 
is only a negation of the qnalitiea of Mind. But, in tcuth^tibd xpaiu^ 
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nalists cannot stir one step without the aid of that Mind whose existence 
they deny. 

Then what are those qtuilities of Matter they are always speaking 
about? What but the effects, or the x>ower of causing those effects pro- 
duced by Matter upon the Mind through the senses? A lemaikable 
instance, and a very instructive one, of the impossibility of a materialist 
arguing legitimately, strictly, or consistently, is to be found in the passage 
of this book, where the argument is as it were summed up against ^ 
existence of mind : " La mati^re seule pent agir sur nos seiUy sans letquds 
il nous est impossible que rien se fasse connoUre de nous.*^ — " Hotter 
alone can act upon our senses, without which it is impossible that any- 
thing can become known to us." Here the author, in order to deny tiie 
possibility of Mind, or anything else than Matter having an existence^ 
uses, in two lines, expressions, six times over, all drawn from the 
assumption of a something existing separate from and independent of 
Matter. Our — senses — which — us — known — 6y us — all these are wordB 
absolutely without meaning if there is nothing but matter in existence ; 
and these are expressions conveying the ideas of which this fondamental 
proposition whoUy consists. But that the author refers to Bishop 
Berkeley, as well as Mr. Locke, it might have been supposed that 
he had never been made aware of the controversy upon the existenoe 
of matter. Indeed the manner in which he mentions iJie specnlations of 
Berkeley is quite sufficient to show his ignorance of the nature ^ the 
question, and reminds us forcibly of the remark made by D'Akmbert, 
tbat whoever had not at times doubted the existence of matter, might be 
assured he had not any genius for metaphysical inquiries. Would any 
one believe it possible, that an author who could dogmatically deny die 
possibility of Mind existing in any form apart from Matter, should be so 
little competent to discuss questions like this, as to speak in these terms 
of Berkeley? *'Que disons nous d'un Berkeley qui s'efibrce de nous 
prouver que tout dans ce monde n*est qu'une illusion chimdiique; que 
Punivers entier n'existe que dans nous-mSmes, et dans notre imaginatioo," 
&c. *' Pour justifier des opinions si monstrueuses," &c. — " What shidl 
we say of a Berkeley who endeavours to prove to us that everything in 
the world is a chimerical illusion; that the whole universe only exists in 
ourselves and in our imagination? To justify opinions so monstrous," dc 

The truth is, that we believe in the existence of Matter, because we 
cannot help it. The inferences of our reason from our sensations impd ns 
to this conclusion, and the steps are few and short by which we readi it 
But the steps are fewer and shorter, and of the self-same nature, which 
lead us to believe in the existence of Miud ; for of that we have the evi- 
dence within ourselves, and wholly independent of our senses. Nor can 
we ever draw the inference in anv one instance of the existenoe of matter 
without at the same time exhibiting a proof of the existence of mind; Ibr 
we are, by the supposition, reasoning, inferring, drawing a condnaaoOi 
forming a belief; therefore there exists somebody, or something, to nasooi 
to infer, to conclude, to believe ; that is, we — ^not any fraction of matter, 
but a reasoning, inferring, believing being — in other words, a Mind. In 
this sense the celebrated argument of Descartes — cogitOj ergo Mtim — had a 
correct and a profound meamng. \i^ Wicn, wsN^ticism can have any plios 
in our system, assuredly it reValea V> \!^'d ez^aXectf^ ^1 '^«tti& %a toon 
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than of Mind ; yet the ' Syst^me de la Nature ' is entirely founded upon 
the existence of Matter being a self-evident truth^ admitting of no proof, 
and standing in need of none. 

We have combated the main body of the argument which runs through 
the whole book, and passed over some of the gross errors, apparently pro- 
ceeding from ignorance of physical science, in which it abounds. Of these 
the most notable, no doubt, is that which Voltaire, in his ' Essai sur le 
Syst^e de la Nature,' considers (chap, i.) as the foundation of the whole 
theory — the absurd passage respecting the formation of eels. Certain it is, 
that in the Second chapter of Part I., the experiment of moistening flour, 
and thereby producing live microscopic insects, is referred to as a proof 
that "inanimate matter can pass into life," "which," adds the book, " if 
itself but the union of notions." No one indeed can accuse Voltaire os 
taking an unfair advantage when he relies on this piece of extraordinary 
ignorance ; but it is not altogether just to represent the whole book as 
resting on this blunder. 

As for the kind of comparisons or analogies by which, like all material- 
ists, this writer tries to illustrate his hypothesis, and by which many 
materialists really are deceived — the mechanism of a watch, for example, 
consisting of parts each separately incapable of producing any result, but 
altogether forming a moving instrument that measures the efflux of time 
— nothing, surely, can be more puerile than the attempt to draw from 
thence an argument in favour of the confused, and, when examined closely, 
unintelligible position that Mind is a modification of Matter, or the result 
of a collocation of material particles. For the watch is material, doubt- 
less, both in its whole and in each part separately ; the combination never 
produces any effect that is not strictly of a material kind ; the motions 
and the registration of time resulting from them are all as purely mechani- 
cal as the form of each part, and each part has in it every quality and 
incident in kind which the whole possesses. The difference in the case of 
Mind is, that we have something wholly of a new and peculiar kind, and 
in no respect resembling or belonging to the same class with any of the 
exertions or operations of the material parts, the combination of which is 
alleged by the materialist to have given it birth. 

The first Part having laid the foundation by disproving the existence of 
Mind, the second part of the *Syst^me\ proceeds to raise upon it the con- 
dosion that the Deity's existence is impossible. This part is much more 
declamatory than the former, though often displaying great powers of 
doqnence, and reminding us of the more striking parts of Rousseau's early 
writings, especially his paradoxes against knowledge, perhaps in a more 
choice style, and with colouring more subdued. But reasoning it contains 
abedntely none, with the exception of the Foiu*th chapter, where Dr. S. 
Claike's argument a priori is dissected and refuted — a task, unfortunately, 
not very difficult to accomplish, though it is here done in an illegitimate 
manner. We cannot, however, fail to observe, that while the author pro- 
poaes to go through the arguments of the various philosophers who have 
maintained the existence of a Deity ; and while he does remark on Des- 
cartes, Malebranche, Newton, and Clarke (in a chapter which forms by far 
the meet argumentative part of his book), he never appToax^i^ M^isj^ \<Vi<^ 
have treated the question by the argument a posteriori. In. otift '^«J^^ 
(du^ vil) be refers to Final Causes, but this passagj^ oinVj "t€^aiu» ^ft 
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the subject of man's superiority and the aTgnmrats of the optfanists, and 
does not at all touch upon the evidences of design derived from the strao- 
ture of the universe — the great foundation of Natural Theology. It is 
impossible to suppose the author ignorant of the argument aposUriori, for 
he in one place refers to Derham by name. The omission of all referenee 
to the most important branch of the subject is one of the things that most 
bring the good faith of this writer into question. 

The purpose of this note having been to show how the atheistical aign- 
ment grounded on materialism fails when examined in its connexion with 
the evidences of the Mind's independent existence, to pursue farther the 
Second Part of the work is unnecessary. But a few remarks are added 
to show how exactly the same assumption of the things to be proved 
prevails here which we observed in the First Part. 

The first proposition, and supported at great length, is that all the 
ideas which man has formed of a First Cause have resulted from the 
evils of his lot, and that but for human sujSering a Deity would sever have 
been thought of. " Inquiry and speculation," says the author, " is itself 
an evil ; and no creature living easy and happy, without pain and with- 
out wants, would ever give himself the trouble and annoyance of arguing 
on a First Cause. But fear and evil, especially pain and death — the ter- 
rors of earthquake, eclipse, tempest — the horrors of death — drove the 
mind to seek out the source of all these dangers, and to f^pease or 
disarm its supposed wrath ; and thus the sky was peopled with gods and 
spirits." 

Now, that the fears and the ignorance of men have be^i the ihdtfal 
source of polytheism, no one doubts ; but it is wholly false to assert that 
genuine and philosophical religion could have had no other origin. To 
affirm that, but for their sufferings and fears, men never would have en- 
countered the pain or the trouble of speculating on a First Cause, is quite 
contrary to the most obvious facts. Those speculations, far from bdog 
painful or troublesome, are gratifying in the highest degree. As wdl 
might it be aaid that all the pleasures of scientific discovery and study 
would have been foregone by all men, but for some physical inocmTemence 
that drove them into those paths of investigation. Of all wiiters, the 
authors of the great improvements in physical science are they who have 
been the least imder the pressure of want, and have gained the least by their 
labours. But such speculations are productive of the greatest graUflcitinn, 
both to the guide who originally points out the way, and to liioee who 
more humbly follow in his footsteps. So the sublime contemplatiau 
of Natural Theology have engaged men's attention and ezerdsod th^ 
faculties, wholly independent of any sufferings they were ezpoaed to, 
or any fears they entertained; and tax from being a sooroe (rf pain, 
this study has ever been found to reward its votaries with tiie pnnst 
enjoyment 

That the study and the knowledge of a Deity would have ezlited 
without any relation to evil is therefore dear. Man% cnriosity — his 
natural desire of tracing the origin of what he saw around him — his anzietjr 
to know whence he came, and whither he was going, and how the frame 
of the universe was contrived and sustained — ^would have led to the 
study and knowledge of a Oieatoi w\1ilho\]l en^ «nfih. motives as this book 
eappoeea. 
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It is remarkable, that in the latter, as in the former portion of the work, 
blind assumptions are not only always made, but an entire disregard is 
shown to the evidence which often arises out of those very assumptions, 
and proves the truths its author is endeavouring to subvert Thus, in the 
Second chapter, he says : '^ Whether the human race has always existed 
on this earth, or th^t it is a recent and transitory production of nature. 

" Now, if it be a recent production of nature, surely this 

admits the creative power — ^the very divinity the book is contending 
against ; for what can be the meaning of a state of things, in which, up 
to a certain time — i.e. six or seven thousand years ago — the human species 
had no existence, and then the species coming into existence, or, as the 
book says, being produced by nature ? What but that a superintending 
power, which had not before acted in this way, now for the first time 
began thus to act? To call this Nature is only changing the name — a 
Deity is the plain and the true meaning, and tiie only thing which can 
be meant. 

Indeed, nothing can be more absurd and unreflecting than the play 
made throughout the book with mere words. Thus, in t^e same chapter, 
it is asked — whether a Theologian ^' can really be sincere in believing 
himself to have made a step by substituting the vague words, spirit, in- 
corporeal substances, divinity, &c, for those intelligible words" — what? 
what words so much less vague and more intelligible* than spirit?—- 
** those intelligible words, matter, nature, mobility, necessity !" Now, W8 
may safely ask, if all language furnishes two words more vague and less 
intdligible than two out of those four — viz. nature and necessity? But 
we have, in truth, already shown, that Matter, as far as the present con- 
troversy is concerned, offers no more precise idea to our contemplation than 
Mind or spirit, and tiiat its existence and qualities rest on less conclusive 
evidence tiian do those of Mind. Possibly the reader of this passage, and 
especially if he casts his eye back upon the former parts of the argument, 
may be inclined to adopt the writer's description of Theology, and apply 
it to the dogmatical Atheism of the ' Systeme de la Nature.' 

• There occors everywhere in this book a va^e and mysterious idea of a force 
or livlDff power belonging to Matter, and almost a deification of this power, utterly 
unintelUgible; but in a nater of Deity— a derider of all gods— quite marvelloufl. 
The passage in which this idea is most strikingly announced is the 11th chapter 
of part iL, where he is answering the position that there is no such a thing as an 
Aueist in the world.—" Si par AthSe Ton d^igne un homme qui nieroit rexutence 
d*ane/0ree tnh&ente it la nature et sans laquelle Ton ne peat concevoir la Nature^ 
et rt c'esitit cette force motive qu'on donne le nom de Dieu, il n'existe point d'Athdes. 
et le mot sons le<iad on les designe, n'annonceroit que des fens."— "If by Atheist 
is meant a man who would deny the existence of a force inherent in Nature, and 
without which Nature cannot be conceived, and if it is to that moving force that 
the name God is given, then there are no Atheists, and the word by which they are 
designated is applicable only to fools."— Can any one doubt, that after rejjecthifi; 
all reasonable and consistent notions of a Deity, this writer had really made unto 
liimaelf other gods, and bowed down before them, and worshipped them?— For 
what is "the force toherent in matter?" and what is "nature," and the essence 
of nature, or that thing "without which natore cannot be oonoeived?*' 
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Note V.— Page 134. 

Of Mr, Hume^s Sceptical Writings^ and the Argument respecting 

Providence, 

The two most celebrated and most dangerous treatises of this great author, 
upon religious subjects, are those in which he has attacked the foundations 
of Natural and of Revealed Religion — the ^ Essay on Providence and a Future 
State/ and the * Essay on Miracles.' Others of his writings have a similar 
tendency, and more covertly though as surely sap the principles of religion. 
But the two essays to which we have referred are the most Important 
writings of this eminent philosopher, because they bring his sceptical 
opinions more directly to bear upon the systems of actual belief. 

I. The argument of TiUotson against the doctrine of the Real Presence 
is stated to have suggested that against the truth or rather the possibility 
of Miracles ; but there is this most material difference between the two 
questions — ^that they who assert the Real Presence drive us to admit a 
proposition contrary to the evidence of our senses, upon a subject respect- 
ing which the senses can alone decide, and to admit it by the force of 
reasonings ultimately drawn from the senses — reasonings far more likely 
to deceive than they, because applicable to matter not so well fitted for 
argument as for perception, but reasonings at any rate incapable of ex- 
ce^ing the evidence the senses give. Nothing, therefore, can be more 
conclusive than Tillotson's argument — that against the Real Presence we 
have of necessity every argument, and of the selfsame kind with those 
which it purports to rest upon, and a good deal more besides ; for if we 
must not believe our senses when they tell us that a piece of bread is 
merely bread, what right have we to believe those same senses, when they 
convey to us the words in which the arguments of the Fathers are couched, 
or the quotations from Scripture itself, to make us suppose the bread is 
not bread, but flesh? And as ultimately even the testimony of a witness 
who should tell us that he had heard an apostle or the Deity himself 
affirm the Real Presence, must resolve itself into the evidence of that 
witnesses senses, what possible ground can we have for believing that he 
heard the divine affirmation, stronger than the evidence which our own 
senses plainly give us to the contrary? 

This is very fax from being the case with the argument on Miracles. 
There, the evidence for and the evidence against do not coincide in kind, 
but take opposite directions. There, we have not to disbelieve indications 
of the same nature with those upon which our belief is challenged. The 
testimony of witnesses is adduced to prove a Miracle, or deviation from 
the ordinary laws of natiure ; but, says Mr. Hume, it is more likely that 
the witnesses should be deceived or should deceive, than that the laws of 
nature should be broken ; and at all events we believe testimony only be- 
cause it is a law of nature that men should tell the truth. This may very 
possibly be true ; doubtless it is, generally speaking; so likely to be true, 
that the belief of a miracle is, and ought to be, most difficult to bring 
about ; but at least, it is not like the bdief in the Real Presence : it does 
not at one and the same time assume the accuracy of the indications giveo 
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by our senses, and set that accuracy at nought; — ^it does not at once 
desire us implicitly to trust and entirely to disregard the evidence of tes- 
timony, as the doctrine of Transubstantiation calls upon us at once to trust 
and disregard the evidence of our senses. 

There are two answers, however, to which the doctrine proposed by 
Mr. Hume is exposed, and either appears sufficient to shake it. 

First, — Our belief in the uniformitv of the laws of nature rests not alto- 
gether upon our own experience. We believe no man ever was raised 
from the dead — not merely because we ourselves never saw it, for indeed 
that would be a very limited ground of deduction ; and our belief was fixed 
on the subject long before we had any considerable experience — fixed 
chiefly by authority — that is, by defCTence to other men's experience. We 
found our confident belief in this negative position partly, perhaps chiefly, 
upon the testimony of others ; and at all events, our belief that in times 
before our own the same position held good, must of necessity be drawn 
from our trusting the relations of other men — that is, it depends upon the 
evidence of testimony. If, then, the existence of the law of nature is 
proved, in great part at least, by such evidence, can we wholly rqect the 
like evidence when it comes to prove an exception to the rule — ^a deviation 
from the law ? The more numerous are the cases of the law being kept 
— the more rare those of its being broken — the more scrupulous certainly 
ought we to be in admitting the proofs of the breach. But that testimony 
is capable of making good the proof there seems no doubt. In truth, the 
d^ree of excellence and of strength to which testimony may rise seems 
almost indefinite. There is hardly any cogency which it is not capable 
by possible supposition of attaining. The endless multiplication of wit- 
nesses — the unbounded variety of their habits of thinking, their prejudices, 
their interests — afford the means of conceiving the force of their testimony 
augmented ad infinitum, because these circumstances aflbrd the means of 
diminishing indefinitely the chances of their being all mistaken, all misled, 
or all combining to deceive us. Let any man try to calculate the chances 
of a thousand persons who come from diflerent quarters, and never saw 
each other before, and who all vary in their habits, stations, opinions, 
interests-^ being mistaken or combining to deceive us, when they give the 
same account of an event as having happened before their eyes — these 
chances are many hundreds of thousands to one. And yet we can con- 
ceive them multiplied indefinitely ; for one hundred thousand such wit- 
nesses may all in like manner bear the same testimony; and they may all 
tell us their story within twenty-four hours after the transaction, and in 
the next parish. And yet, according to Mr. Hume's argument, we are 
bound to disbelieve them all, because they speak to a thing contrary to 
our own experience, and to the accounts which other witnesses had for- 
merly given us of the laws of nature, and which our forefathers had handed 
down to us as derived from witnesses who lived in the old time before 
them. It is unnecessary to add that no testimony of the witnesses whom 
we are supposing to concur in their relation contradicts any testimony of 
our own senses. If it did, the argument would resemble Archbishop 
Tillot8on*s upon the real presence, and our disbelief would be at once 
warranted.* 

* Prophecy is classed by Mr. Hume under the same head with Mlrade— every 
propbecy hdng, he says, a miracle. This is not, however, quite correct A pro- 



154 NOTES. 

Secondly. — This leads us to the next objectioii to which Mr. Home's 
argument is liable, and which we have in part anticipated while illustrat- 
ing the first. He requires us to withhold our belief in circumstances 
which would force every man of common understanding to lend his assent, 
and to act upon the supposition of the story told bemg true. For suppose 
€ither such numbers of various witnesses as we have spoken of; or, what 
is perhaps stronger, suppose a miracle reported to us, first by a number of 
relators, and then by three or four of the very soundest judges and most 
incorruptibly honest men we know — men noted for their difficult belief of 
wonders, and, above all, steady unbelievers in Miracles, without any bias 
in favour of region, but rather accustomed to doubt, if not disbelieve — 
most people woidd lend an easy belief to any Miracle thus vouched. But 
let us add this circumstance, that a friend on his death-bed had been 
attended by us, and that we had told him a fact known only to ourselves 
— sometiiing that we had secretly done the very tnoment before we told it 
to the dying man, and which to no other being we had ever revealed — 
and that the credible witnesses we are supposing inform us that the de- 
ceased appeared to them, conversed with them, remained with them a day 
or two, accompanying them, and to avouch the fact of his reappearance 
on this earth, communicated to them the secret of which we had made 
him the sole depositary the moment before his death. According to Mr. 
Hiune, we are bound rather to believe, not only that those credible wit- 
nesses deceive us, or that those sound and unprejudiced men were them- 
selves deceived, and fancied things without real existence, but further, 
that they all hit by chance upon the discovery of a real secret, known only 
to ourselves and the dead man. Mr. Hume's argument requires us to be- 
lieve this as the lesser improbability of the two — as less unUkely than the 
rising of one from the dead ; and yet every one must feel convinced, that 
were he placed in the situation we have been figuring, he would not only 
lend his belief to the relation, but, if the relators accompanied it with a 
special warning from the deceased person to avoid a certain contemplated 
act, he would, acting upon the belief of their story, take the warning, and 
avoid doing the forbidden deed. Mr. Hume's argument makes no excqH 
tion. This is its scope ; and whether he chooses to push it thus &r or no, 
all Miracles are of necessity denied by it, without the least regard to the 
kind or the quantity of the proof on which they are rested ; and the testi- 
mony whidi we have supposed, accompanied by the test or check we have 
supposed, would fall within the grasp of the argument just as much and 
as dearly as any other Miracle avouched by more ordinary combinations 
of evidence. 
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/—that is, the happening of an event which was foretold— may be proved evoi 
>y the evidence of the senses of the whole worlcL Suppose it had one tbooaaod 
years ago heen foretold, that, on a certain day this year, one person of every fionfly 
in the world should be seized with a particular distemper, it is evident that every 
£Eunily would be at once certain that the event had happened, and that it had been 
foretcMd. To ftitnre generations the ftdfilment would no doubt oome within the 
description of a miracle in all respects. The truth is, that the event happening 
which was foretold may be compared to the miracle; and Mr. Hume's argnmeBC 
will then be, not that there is an3rthing miraculous in the event itselj^ but only in 
its happening after it had been foretold. Bishop Sherlock wrote discourses <m this 
subject, which Dr. MIddleton answered: the former denying that prophecy WH 
more exempt from the scope of the sceptical argument than "^l^y^ffT On Ibe 
whole, however, it does seem nKwe exempt 
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The nse of Mr. Htime*s argument is this, and it is an important and a 
valuable one. It teaches us to sift closely and rigorously the evidence for 
miraculous events. It bids us remember that the probabilities are always, 
and must always be, incomparably greater against than for the truth of 
these relations, because it is always far more likely that the testimony 
should be mistaken or false, than that the general laws of nature should 
be suspended. Farther than this the doctrine cannot in soundness of reason 
be carried. It does not go the length of proving that those general laws 
cannot, by the force of human testimony, be shown to have been, in a 
particiUar instance, and with a particular purpose, suspended. 

It is unnecessary to add, that the argument here has only been con- 
ducted to one point, and upon one ground, namely, to refute the doctrine 
that a Miracle cannot be proved by any evidence of testimony. It is for 
those who maintain the truth of any revelation to show in what manner 
the evidence suffices to prove the Miracles on which that revelation rests. 
This treatise is not directed to that object ; but in commenting upon Mr. 
Hume^s celebrated argument, we have dealt with a fundamental objection 
to all Revelation, and one which, until removed, precludes the possibility 
of any such system being established. 

II. The * Essay on Miracles' being supposed by its author sufficient to 
dispose of Revelation, the * Essay on Providence and a Future State' appears 
to have been aimed as a blow equally fatal to Natural Religion. Its merits 
are, however, of a very superior order. There is nothing of the sarcasm 
80 unbecoming on snlgects of this most serious kind, which disfigures the 
concluding portion of the former treatise. The tone is more philosophic, 
and the sceptical character is better sustained. There cannot, indeed, be 
said 'to prevail throi^h it anything of a dogmatical spirit, and certainly 
we here meet with none of that propensity to assume the thing in question, 
to insist upon propositions as proved which have only been enimciated, to 
supply by sounds the place of ideas, which we remark in the * Syst^me de 
la Nature.' On the contrary'', the argument, whether sound or not, is of 
a anbetantial nature ; it is rested on very plausible grounds ; and we may 
the rather conclude that it is not very easily answered, because, in fact, it 
has rarely, if ever, been encountered by writers on theological subjects. 
NeverthdesB, it strikes at the root of all Natural Religion, and requires a 
GfflreM consideration. 

Mr. Hume does not deny that the reasoning firom the appearances and 
operations of nature to the existence of an intelligent cause is logical and 
sound ; at least he admits this for argument's sake. But he takes this 
nice and subtle distinction. We are here, he observes, dealing with an 
agent, an intelligenoe, a being wholly unlike all we elsewhere see or 
hitherto have known : our inferences, dierefore, must be confined strictly 
to the £Eu;t8 from whence they are drawn. When we see a foot-mark im- 
printed on the sand, we condnde that a man has walked there, and that 
his other foot had likewise left its print, which the waves have effaced. 
But this inference is not drawn from the inspection of the foot alone ; it 
comes from a previous knowledge of the human body, of which the foot 
makes a part Had we never seen that body, or any other that walked 
on feet, the observation of the mark in the- sand could have led to no other 
oondnsion than that some body or thing had been there with a form like 
the mark. So, when we are to reason from the works of nature to thm 
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cause, we are entitled to conclude that a Being exists whose power and 
skill created them such as we behold them, and consequently that this 
Being is possessed of skill and power sufficient to contrive and to execute 
those works — that is, those precise works, and no more. We have no 
right to infer that this Being has the skill or the power to contrive and 
create one single blade of grass or grain of sand beyond what we see. It 
follows, then, that the argument a posteriori only leads to the conclusion 
that a finite and not an infinitely or an indefinitely wise and powerful 
Being exists : and it further follows that we are left without any evidence 
of his power (much less of his intention) to perpetuate our existence after 
death, as well as without any proof of the capacity of the soul to receive 
such a continuation of being after its separation from the body. This is 
the sum of the very ingenious, subtle, and original argument of Mr. Hume, 
affording a mighty contrast to the flimsy sophisms, the declamatory asser- 
tions of the French writers, and giving the Natural Theologian, it must 
be allowed, a good deal to answer. We have stated it as strongly as we 
could, in order to meet it fully ; and it appears capable of a satisfactory 
answer. 

The whole argument a posteriori rests upon the assumption, that if we 
perceive arrangements made, by means of which certain effects are produced, 
and if seeing such arrangements among the works of men, we should at 
once conclude that they were designed to produce those effects, we are en- 
titled to say that the arrangements which we see and which we know not 
to be the work of man, are the work of an intelligent cause, contriving 
them for the purpose of producing the effects observed. In truth, such 
must needs be tiie assumption on which the argument rests, because we 
have no other knowledge of what design and contrivance are. They 
necessarily bear reference to our own nature and the knowledge we have 
of our own minds, derived from our own consciousness and experience ; and 
of this we have treated in the text. Sec. iii. and iv. of Part i. 

If we found anywhere a mechanism of any kind, a watch, for instance, 
as Paley puts the case, we should at once conclude that some skilful and 
intelligent being had been there, and had left his works on the spot. We 
should conclude (indeed this is involved in the former inference) that he 
was capable of doing what we saw he had done, and that he had intended 
to produce a particular effect by the exercise of his skill ; but we should 
also conclude that he who could do this could repeat the operation if he 
chose, and the probability would be that his skill had not been confined to 
the single exertion of it which we had observed. There is nothing peculiar 
in the nature of human workmanship or of the human character to make 
us draw this conclusion. We arrive at it just as we arrive at the inference 
of design and contrivance; we believe in them because we are wholly un- 
able to conceive such an adaptation without such an intention; and we 
are equally unable to conceive that any being, or any intelligenoe, or any 
power, which had sufficed to perform the operation we see, should be con- 
fined to that single exertion. We can conceive no reason whatever why 
the same power should not be capable of repeating the operation. There 
is nothing peculiar — no limit — ^no sufficient reason, of an exclusive nature, 
why the same power should not be again exercised, and with the same 
result All induction proceeds upon similar grounds : it is the generaliza- 
tion of particulars ; it is the concluding from a certain limited number of 



NOTES. 157 

instances to an indefinite number — to any number imless circumstances 
arise to restrict the generality — to any number where nothing arises to 
vary or limit the conclusion. We mix an acid and alkali, and form a 
neutral salt having peculiar properties. We pass a sun- beam or the light 
of a candle through a prism, and obser^'e the rays separated into lights 
making certain colours. Why do we conclude from hence that all the 
acid made by burning sulphur, in what way soever the sulphur was pro* 
duced or the combustion efifected, will be neutralized by soda wheresoever 
produced and howsoever obtained, and that their union will always make 
Glauber's salts? Or, that all light, of all kinds, even that obtained by 
burning newly-discovered bodies, as the metal of potassium, unseen, 
unknown before the year 1807, will be found resolvable into the seven 
primary colours ? According to Mr. Hume's argument, we have no right 
to infer that any one portion of acid or alkali, save the one we have sub- 
jected to our experiments, or any light save that of the formerly-known 
combustible bodies, or rather of those classes of them on which we had 
experimented; nay, of the individuals of those classes which we have 
burnt, will produce the effects we have experienced in our laboratory, or 
in our darkened chamber. In other words, according to this argument, all 
experimental knowledge must stand still, generalizing be at an end, and 
philosophers be content never to make a single step, or draw one conclusion 
beyond the mere facts observed by them : in a word, Inductive Science 
must be turned from a process of general reasoning upon particular facts, 
into a bare dry record of those particular facts themselves. 

If, indeed, it be said that we never can be so certain of the things we 
infer as we are of those we have observed, and on which our inference is 
grounded, we may admit this to be true. But no one therefore denies the 
value of the science which is composed of the inferences. So we cannot 
be so well assured of the Deity's power to repeat and to vary and to ex- 
tend his operations, as we are of his having created what we actually 
observe; and yet our assurance may be quite sufScient to merit entire 
confidence. Nor will any student of Natural Theology complain if the 
only result of the argument we are combating be to place the higher truths 
of the science but a very little lower in point of proof than the inferences 
of design in the works actually examined. The selfsame difference is to 
be found in the inferences composing the other branches of inductive 
science, and it in no perceptible degree lessens our confidence in the induc- 
tive method. 

It has oftentimes been asked, why we believe that the same result will 
happen from the same cause acting in the like circumstances — the found- 
ation of all induction ; and no answer has ever been given except that we 
cannot help so believing — that the condition of our being, the nature of 
our minds — compels us so to believe ; and we take this as an ultimate 
fact incapable of being resolved into any fact more generaL Can we help 
believing that a Being capable of creating what we see and examine, is 
also capable of exercising other acts of skill and power ? Can we avoid 
believing that the same power which made all the animals and vegetables 
on our globe suffices to people and provide other worlds in like manner ? 
Again, can we by any ^ort bring our minds to suppose that this Being's 
whole skill and power were exhausted by one effort, and that having suf- 
ficed to create the universe, it ceases to be effective for any other purpose 
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whatever ? The answer is, that we cannot ; that we can as soon bdieve 
in the sun not rising to-morrow, or in his light ceasing to be differently 
refrangible. 

Much is said in the course of arguments like the present of the word 
" inflniteJ'* Whether or not we are able to 'form any precise idea of that 
which has no boimds in power or in duration may hie another question. 
But when we see such stupendous exertions of power, upon a scale so vast 
as far to pass all our faculties of comprehension, and with a minuteness at 
the same time so absolute, that, as we can on the one hand perceive no- 
thing beyond its grasp, so we are on the other hand unable to find anything 
too minute to escape its notice, we are irresistibly led to conclude that 
there is nothing above or below such an agent, and that nothing whidi we 
can conceive is impossible for such an intelligence. The argument of Mr. 
Hume supposes or admits that the whole universe is its vrork^ and that 
animal life is its creation. We can no more avoid believing that the same 
power which created the universe can sustain it — ^that the same power 
which created our souls can prolong their existence after death — than we 
can avoid believing that the power which sustained the universe up to the 
instant we are specdking, is able to continue it in being for a thousand years 
to come. But indeed Mr. Hume' s argument would go the length of making 
us disbelieve that the Deity has the power of continuing the existence of the 
creation for a day. We are only entitled, according to this argument, to 
conclude that the Deity had the power of working the works we have seen 
and no more. Last spring and autumn we observed the powers of nature in 
vegetation, that is, we noted the operations of the Deity in that portion of 
his works, and were entitled, Mr. Hume admits, to infer that he had the skill 
and the power to produce that harvest from that seed time, but no more. 
We had, says the argument, no right whatever to infer that the Deity's 
power extended to another revolution of the seasons. The argument is 
this, or it is nothing. Confining its scope, as Mr. Hume would confine it, 
to the universe as a whole, and excluding all inferences as to a future state 
or other worlds, is wholly gratuitous. The argument applies to all that 
we have se^a of the already past and the actually executed in this universe, 
and excludes all respecting this same universe which is yet to come ; ccfa- 
sequently, if it be good for anything, it is sufficient to prove that, although 
our experience may authorize us to conclude that the Deity has skill and 
power sufficient to maintain the world in its present state up to this hour, 
yet that experience is wholly insufficient to prove that he has either skiU 
or power to continue its existence a moment longer. Every one of the 
topics applied by him to a Future State applies to this. If we have no 
right to believe that one exertion of skill proves the author of nature ade- 
quate to another exertion of a kind no more difficult and only a little 
varied, we can have no right to believe that one exertion of skill ptoves 
him adequate to a repetition of the same identical operation. Now no 
man living carries or can carry his disbelief so far as this. Indeed such 
doubts would not only shake iJl inductive science to pieces, but would pot 
a stop to the whole business of life. And assuredly we may be well con- 
tented to rest the truths of Natural Theology on the same foundation upm 
which those of all the other sciences, as well as the practical oondnct of all 
human affairs, must for ever reposes 
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Note VI.— Page 63; 

N Of the Ancient Doctrines respecting MincU 

Thb opinions of the anci^t philosopliers upon the nature of the Soul were 
iK)t very consistent with themselves ; and in some respects were difficult 
to reconcile with the doctrine of its immateriality, which most of them 
maintained. It may suffice to mention a few of tliose theories. 

Plato and his pupil Aristotle may certainly be said to have held the 
Soul's immateriality ; at least, they maintained that it was of a nature 
wholly different from the body ; and they appear often to hold that it was 
unlike all matter whatever, and a substance or existence of a nature quite 
pecoliar to itsdf. Their language is nearly the same upon this subject. 
Plato speaks of the »uft» avetfMtros xat vonrn—'a bodiless or incorporeal 
and intelligent being; and of such existence he says, in one place, r» 
affotftara xaXXtwet ovra »ai fttyttrra Xoy^ fiavov, aXXm ^i ovisvi ffa<pat$ 
hixvvTctt — " Things incorporeal being the most excellent and the greatest 
ofalL are made manifest by reason alone, and no othenmse.^^ — (' Politicus.') 
So again in the ' Cratylus,' he derives a'ufia from feiZ,tff6eu, and represents 
the body as a prison of the soul, t/x«y« itefM^rv^tou uvat ow rnt ^o;^ne 
avro IMS fiv ret ofitXofitivet to fufict, following herein the doctrine said to 
have been delivered by Orpheus. Aristotle, too, speaks of a being sepa- 
rable and separated from things perceivable by the senses — cua'ia x^^f^m 
»at xt^u^ifffAivn ratv eufffinratu Nevertheless, these philosophers fr^uently 
speak of the soul as being always, and as it were necessarily, connected 
with matter of some kind or other — an yj/v^^n tvrtrtrayfAivn ^Mftart, rcn 
fuf aXXof, TOTt it aXXif, " The soul is always annexed to a body, sometimes 
to one and sometimes to anoiher." — 'De Legg.' x. Thus Aristotle (*De 
Gener. Anim.' ii. 4), h y»^ '4'*fX^ ovfia fufietros nvos to'rt — " the soul is 
t^ substance of some hind of body" And in the treatise *■ De Anima,' iL 2, 
he says — »eu ^/« rovr» xetXoiS vToXetfi^avavnVf otf ^e»u fitifi »vi» fv/ttarof 
uvtu fitnTt ffatfAoi Vi ypv;^n' e'ajfta fiiv yet^ oux tffrt, fftfiarct %i rt — ^* Those 
therefore rightly hold who think that the soul cannot exist without the body^ 
and yet that it is not body; it is not the body, but somewhat of the body." 

This corporeal connexion is stated by Plutarch, in the ' Qutest Platon.,' 
still more plainly to have been the Platonic doctrine — yj/v^nv m* sr^iff'/Sv. 
rt^av Toy Wfjutrost eurtetv rt ms ixuvov yivto-te/f xai a^X^*' — «v» «» 
yxftf$tu ^u)^m ctnv rotfjuKTott ovhi vow avtv ypuxns' aXXa ypux*l* 1^* i' 
^otfuurt^ »0iry ^t fy rti yj/vxn* ** The soul is older than the body, and the 
cause and origin of its existence : not that the soul exists without the body^ 
or the understanding without the soul; but that tJie soul is in the body, and 
the understanding in the souL" 

According to these representations and quotations taken together, Plato 
held the soul to be an immaterial substance, separable from any given 
body, but incapable of existing without some body or other, and the mind 
or understanding to be a part of the souL The residue of the soul was, 
as we shall afterwards see, its sensitive or mortal portion. 

The idea of motion seems to have been intimately connected in their 
views with mind or spirit, and in so far their doctrines approach those^ if 
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we can call them doctrines, of the modem athebts (See Note lY.) — r§ 
\avr§ ximtv (says Flato}) (pi^s >.9yav t^uv 'rti* tcvTr,v owtav Sivwi^ roufo/im, 
^ti iravrtf ^v^nv ^^offayofivofAu ; (ffifAi y% — ^^ You say that the substance 
(or hHng) to which we all give the name o/soidy has for its definition * that 
which moves itself f* I certainly do say so.** — * De Legg.* x. 

But the same philosophers also held the soul to he an emanation from 
the Deity, and that each individual soul was a portion of the Divine 
Essence, or Spirit : consequently they could not mean to assert that the divine 
essence was inseparable from matter of some kind, but only thosb portions 
of that essence which they represented to be severed, and as it were torn 
off, from the divine mind — o-uvaiptts rS fitS, an avrou fto^m ovn» xas 
avc^^xfffAara. — (* Epict.') 

Plutarch, in the work already cited, says — h ^t ^/'f;t»l »ujt t^yw te-rt 
vou 6t«v ftov«v aXXet xeti fti^if avV vt avrov «AX* ««** aursu, »eu t^aortu, 
ytyovit^-^^ The soul is not only his work^ hut a part ofhimUl/; it was not 
created by him^ hut from him and out of him.''* 
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Of the Ancient Doctrines respecting the Deity and Matter. 

The notions of the Supreme Being entertained by the ancient philosophers 
were more simple and consistent than their theory of the soul ; and but 
for the belief, which they never shook off, in the eternity of matter, would 
very nearly have coincided with our own. They give him the veiy 
same names, and clothe him apparently in the like attributes. He is not 
only etfixvetrcst a^^et^rof, etnajXifi^eg — immortal, incorruptible, indestructible 
— but ayivnfost etvrayunst civro^uns, auSuTovruTot — uncreated, self- 
made, se^-originating, self-existing. Zetcv ^retvav tj^tv fiaxaMTtira fur 
affia^trtat, says Epicurus — " A Being having all happiness, with an incor- 
ruptible naiure." Again, he is Tavroxaaru^, tcuyx^etrvts — omnipotent, all- 
poweiful; ^umrat ya^ uiravra, says Homer (' Odyss.* $) — " He has the 
power over all things.** The creative power is also, in words at least, 
ascribed to him — x§^fA»ToiitTfis, ^*if*tov^y4s — the maker of the world, the 
great artificer, Aristotle, too, in a very remarkable passage of the 
' Metaphysics,' says that God seems to be the cause of all things, and, as it 
were, a beginning, or principle — Sut ^oxu ro atrtav traetv uvut xtu K^j^n 
Tt( i and, indeed, by implication, this is ascribed in the t^rms uncreated, 
self-created, and self existing ; for in soundness of reason the being who 
had no creator, and much more the being who created himself (if we can 
conceive such an idea), must have created all things else. NeverthelesSi 
such was certainly not so plain an inference of reasoning with the ancients; 
for whether it be that by avro^vm and avroyivnSi they only meant to 
convey the idea of uytvnros — of a being uncreated and existing from all 
eternity — or that they took some nice distinction, to us incomprehensible, 
between self-creation and the creation of other beings or things-^certain 
it is, that the same philosophers who so described the Deity clung to the 
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notion of matter being also eternal, and co -existent with the snpreiniil 
power, and that by creator and artificer they rather seem to have meant 
the arranger of atoms — the power giving form to chaotic matter, than the 
power calling things into existence. They appear to have been all pressed 
by the difficulty (and who shall deny it?) of conceiving the act of creadoit 
— the act of calling existences out of nothing. Accordingly, the maxink 
which generally prevailed among most of the Greek sects, and which led 
to very serious and even practical consequences in their systems, was- 
avhv %x fAvi ovraf (or t^ ovhvog) ymffSm — that nothing U made of what kaat 
no existence, or of nothing, Aristotle represents this as the commoD. 
opinion of all natural philosophers before him — »mfiv h^etv ruv ^vrixtv* 
He says, in another passage Q De Coelq,' iii. 1), ol /up auT»» (jr^ort^o* 
(fiXo^optl^afTti) avuX«v iX.t/t ytnffiv xat (p^o^aV ou$t9 ya^ our% ytyvta-^ai 
(pxfftt ouTt (pSu^tafiott ruv ovtmv — ** Some of those (older philosophers') took 
away (or abolished) all generation and destruction^ foi^ they hold that none 
of Vie things which exist are either created or destroyed^ Nevertheless, it 
cannot be doubted that the Platonic doctrine was of the same kind, and 
that Aristotle, in truth, ascribed only a qualified creative power to the 
Deity. Plutarch's statement of the Platonic doctrine is precise to this 
point — fitXrto »yv Ti>.ur»tvt vuSofHUus rov fttv xofffiov vtro §iw yiyonntu. 
Xsy-iy xett aiitV o fiiv yuQ xaWtrroi rw ytyovoruVf eiii a^trros roi9- 
OiTiuv mv ^t ovftaf xeu vXnv, i| ^f yiyovi*, ov ytvofitvtiv^ «XX« viroxttfinfiiw 
ait T^ ^iifiiov^yMf uf ^lahffi* xeu ra^tv aortif xut ir^ig aorov il^ofiotatffn^ ig 
iutarov fiv ^rec^a^p^uv' ou ya^ tx vov fAti ovros yiiUffiSy aXA.* ix rev fttf 
xxketf^ fAnh* ixavtjs ^x^vrosy ^S otxias^ »»t ifitetrteu^ xai av^^tetvTOS'—' 
" Better then be convinced by Plato^ and say and sing that the world was 
made by God; for ike world is the most excellent of all created things^ and 
he the best of all causes. But the substance or matter (literally timber) of^ 
which he made it^ was not created^ but always lay ready for the artificer, to 
5e arranged and ordered by him ; for the creation was not out of nothtng^ 
but out of what had been without form and unfits as a house, or a garmeutp 
or a statue are made,** And thus it seems that when Maker or Creator is 
used by the Academics, we are rather to regard them as meaning Maker 
in the sense in which an artificer is said to make or fiiibricate the object of 
his art. Eirun^iv w (says Timaeus) rovii vn xcvfiav t^ airete'etf rae vkag 
-^ffe made the the world of all hinds of matter, — * De An. Mund.' Indeed, 
I can in no other way understand t&at very obscure, and but for some 
such gloss, contradictory passage of Aristotle, in the first book of the 
* Physics,* where he is giving his own doctrine in opposition to the tenets of 
the ddfflr philosophers on this point — *Hfittt ^s x»t uuvat fttfitf ytynwtme 
fUf «if)t» «irXA»f sx fifi ovroSi ofActs fiivroi ytyn^iat tx fin ovreg, oUv xar». 
9Pft^tfiflxos' t» ya^ riff ffn^nvtats o ten xai* avr« /At 0y, ovx tftnra^^^orrsf 
ytynnttu Vi. iaufial^tvat ^s ravro xat a^vfarav «vret ^oxtt ytyvteiat rt tx ftm. 
tfTH'^^^ We oursdves however say that notfting is absolutely (or merdyy 
pr<^b»ced from what has no existence, yet that something is produced from 
IhcU which has no existence as far as regards accidents (or accessory 
qualities) ; for something is produced from privation^ which has no existence. 
in itself, and not from anything inherent. But this is wonderful, and seems- 
impossihU, that something should be produced out of that which has w^ 
teistence/*^^ Phys.' i 8.) Indeed he had said in the same treatise, Jost 
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Iw&re^ that all confessed it impossible and inconedrable that mjr hding 
conld either be created out of nothing^ or be utterly de tt r ^ e d -i » ftn mtrn 

Upon the uncreated nature of things—for the doctrine extended to 
mind as well as to matter — the ancient philosophers foonded another tenet 
cf great importance. Hatter and soul were redsoned not only uncreated, 
Imt indestructible ; their ^dstoioe was eternal in every aenae of the word, 
without end as without banning : /t.n^9 t» rov fm ovrtt ynt04mt^ ftfi$t us 
^9 fi.n n <^6u^%96m — ^ NoGdng con he produced out of that tekiiA has no 
txikence^ nor can am/thing he reduced to nonentity.*' Such is Diogenes 
Laertius's account of Democritus' doctrine, or the Attnnic principle. 

" Prindpiiim hlnc ct^ns nobis exordia samet, 

NttHam rem e nihUo gigni diyinitns anqnam.*** 
**Hnc accedit ntk qoidqixe in sua corpora numun 

DLsaolvat natora, neqae ad nihilum interennt rea**<|^— 
** Hand Ii^tnr redit ad nihilum res nUa sed omnes 

Disddio redennt in corpora materiai *' X— 

are the expressions of Lucretius, in giving an account of the Epicurean 
Philosophy ^L 161, 217, 249), or, as Fersius more shortly expresses it, 

''Denihilo nihil, in nihilnm nil poan lererti/* ySaL iiL 81 

JLnd it must be admitted that they reasoned with great consistency in this 
respect ; for if the difficult of comprehending the act of creation out of 
nothing was a sufficient ground for holding all things to be eternal a parte 
m$te — the equal difficulty of comprehending the act of annihilati(m was as 
good a ground for believing in their eternity a parte poet — ^there being 
manifestly just as much difficulty, and of tibe same kind, in comprehending 
how a being can cease to exist, as how it can come into existence. 

From this doctrine mainly it is that the Greek philosopherB derive the 
Immortality of the soul, as &r as the metaphysical and more subtle aigu- 
Bients fbr thdr belief go ; and accordingly its pre-existence is a part of 
their faith as much as its fbture life, the eternity db ante being as much 
considered as the eternity poet Thus Plato says that *^oflir soul wm 
sometvhere before it existed in ^ human forrn^ so that eHao it smems to he 
wimortal aflerwcBrds^—^t iron nfun ^ V'*'/C** "If *^ •ryJi «••? m f i^m wit ^ 
wi^t ytvf «*#«/, vm *eu vaevrfi aiayetrtt vr iMxtv f) ^o^rti a v m tm Q PlMBd.*) 
Nevertheless, it must be admitted that their doctrine of future exiatenoe is 
most unsatisfactory as ftr as it is thus derived, that is, their psychologicsl 
argument : and fbr two reasons— ^/Tr^f, because it is coupled with the tenet 
of pre-existenee, and having no kind of evidence of that firom reasoaing^ 
we not only are prone to reject it, but are driven to suppose that emt 
fiiture existence will in like manner be severed by want of recoQeetin 
from all consideration of personal identity ; secondly^ beesnse, according t» 
the doctrine of the soul being an emanation from the Deity, its tian 
state implies a return to the divine essence, and a oonfasiaB with ei 

* "Hence we assome this principle in the commencement, that there has never 
heen anything divinely formed out of nothing." 

t ** We come to this conclasion, that Nature ita oh e s everything again Into tta 
parts, nor is anythbig ever reduced to nothing." 

t "Therefore there is never anything which returns to nothhig; hot all 
stances by dissolution return into their parts." 

§. ** Nothing can come from nothing, nothing SBtam to notfainc;** 



■t minBiiit Intelligau^ and wiaaq ii g utf) - n extlnetltm of 

maiTianu eaMeoae ; > doetrim wbidi -ifW sccor^^y held by some of 

' ttu metaphyde^ pbHoaoplKn vbo nuuBtsuied > Future State. 

I la oat impntiiit particn1>r tberg mn m entire iSl&rmce oT ogiabm 

\ nsong the andent ^nloKqiben ; in truth, ao ImpCTtanl a diflerencs, that 

: Sioaa ■wan bdd not to bs ttiaiat*, but atheiata, «ba maintaned on» aide of 

I flia ■rgmncDt — I mean aa to Provideiics. The Aiaadati and Epicoreanl 

> held that there were Soda, and open the mbject of enstire power tta^ 

[ did not raaterial^ difl^ from thoie gtHfOtHy calleil tlidaCs ; but th^ 

F dnied that thae Gods em taMrfsrad h A* affidre of tbe mSwM. 

' The langnagi of Flala and tliH other iIhUIb upon this mbject ia visy 

r abODg ; tbej regaid inch a doctrine aa one of the Ihrae kinds of bhofiKory 

or aaciilege ; and in the Bepidillc of that philoaoplier, all the three crioica 

an made eqnallj pnniahable with Asatlu TIm first ipeeies is denying Qw 

exJatence of a Dtlij, oc of Goda — n 3i iumftw, nrai (fiivt) n fftm^ur 

lutfmm. " Hu teimi, admiOmg tkeir exataux, M dm/mg Oat Aef 

can/or Ban.'' The thiid kind of Uaapiianjr waa that of men attempting 

topnipitiale tbaQodatawHdaiABkidooB^ict, aa fVnn and xlnnfmrm, 

AmgUert and milngu apon jntlet, " bp prayart, Aankigiviagt, and 

Kcrij lc m Out nol^ ihott ptn itmgt fW aaomplkti of lAeiV crwnei; 

' i§ Airmg im&&tm a tmiS f i M i m tif ^ 911U, a Ae re^aa do with At- 

^--" 'Do LagB.' I.* 
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OfiheAmimt Doctrine of the ImmorlaSty of&e SimL 

tatrr flia aidcBt pbilosopberB tat flte moat part bdlered !n the Fntnra 
SxfertcBW of the Sent riler death ia nndeniable. It ia equally certwn 
tkat 'ixsT ofdidona upon this important aul^ect vaiied eKceediogly, and 
But Ae kind of immortaBty admitted by one dasa can hardly be alloved 
to dmnrrti Ab name. Thua they vho considered it aa a portion of the 
Urine eeBCWe aaveied ibr a time, in order to be nnited with a perishable 
body, bdkrcd in a futnie criatence without memory or conadousness of 
ptnonal Ideality, and merely aa a reuniting of it wiCh the Divine mind. 
Sddi, howenr, ma not the beUef of tlie more pure and enliglitened Ihciala, 
nd to theii oplnkm, ai ^ipraadilng nnmt our own, it ia propflaed to 



Halt, of ilDgtngluplicaaDiauistlanwviMii, ■ndfOrtluao 
ui uicu enonnana rrlmes, Te Drami, vUcli In Plito'i SepnbUe vf" 
pmtdiHi aa N»pheinf ? Wlia, Indeed, can relVilD (n>m iunenttn, . 
uldoiu kind of flacrilem fHO antbrnpomurptilin") f^ more freqaei 

nuking Chrtalian tcioplea reionna with iirsyers to victory ovar our 1 . 

"— ' defuti duuredly inch a rltial u tbla U not taken fran 
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In one respect, even the most philosophical of those theories differed 
"widely from the Christian faith, and indeed departed almost as widely 
from the intimations of sound reason. They all believed in the souFs pre> 
existence. Tins is expressly given as proved by facts, and as one arma- 
ment for immortality or future existence, by Plato in the most elaborate 
treatise which remains upon the subject, the * Phsedo.* He considers that 
all learning is only recollection, •rijy fiet^n^iv awfivn^tv utat, and seems to 
think it inconceivable that any idea could ever come into the mind, of 
which the rudiments had not formerly been implanted there. In the 
* Timseos* and other writings the same doctrine is farther expounded. Hy 

»^etmrc9 rt tot»tv h "^vxn itfeu, '"'' Our soul exists somewhere before it was 
produced in the human form (or body) so thai it seems to be immortal olw" 
The arguments indeed, generally speaking, on which both Plato and ofher 
philosophers ground tiieir positions, derive their chief interest from the 
importance of the subject, and from the exquisite language in which they 
are clothed. As reasonings they are of little force or value. Thus it is 
elaborately shown or rather asserted in the ^Phsedo* that contraries always 
come from contraries, as life from death, and death from life, in the works 
of Nature. Another argument is that the nature or essence of the sool 
is immortality, and hence it is easily inferred that it exists after death, a 
kind of reasoning hardly deserving the name — ^Owort in ro aiawrn «« 

ctf ^^fl _*< Since that which is immortal is aJso indestructible, what else con we 
conclude but thai the soul being (or happening to be) immortal, must alto 
be imperishable V* — * Phsed.' A more cogent topic is that of its simplicity, 
from whence the inference is drawn that it must be indestructible, becanae 
what we mean by the destruction of matter is its resolution into the 
elements that compose it. In one passage Plato comes very near the 
argument relied on in the text respecting the changes which the body 
undergoes; but it appears from the rest of the passage that he had 
another topic or illustration in view — «XX« y^ av ^mnt Ijmmtwv ttn 
ypv^mv itoXk» ^atfAnra xaretr^t^git, »XX«f ri »«y 9«K>m i Tfi jSi^. Ei ycf 
jptM re vatfAtt xxt etiraXXourOt tri ^^tiivrag rov »v$^mv»Uy akk* ii V'C^l *** 
TO XKrar^ifiofitfOf ttvv(patvit, ^vayxeitov /uivr* »» utit iitart awoXXvurc n 
^v^tl, ro nXttfreuof v(pa(rftit rvi^itt »vm* tj^ov^etft »mt tsptsv /U9W 
ir^0Tf^a» ctTaXXvr^at — " But 1 should rather say that each of our swlt 
wears out many bodies, though these should live many years; for if the hod§ 
runs out and is destroyed, the man stiU living, but the soul always reptnn 
that which is worn out, it would follow of necessity thai the soul when it 
perished would happen to have its last covering, and to perish only jful 
before that covering,** — * Phsed.' A singular instance of tiie inciqtacity of 
the ancients to observe fricts, or at least the habitual carelessness witii 
which they admitted relations of them, is afforded in another of these 
arguments. Socrates is made to refer, in the * Phsedo,' to the appeanooe 
of ghosts near places of burial as a wdl-known and admitted fiict, and as 
proving that a portion of the soul for a while survived the body, but par- 
took of its nature and likeness, and was not altogether immortaL This 
distinction between the mortal or sensitive and the immortal or inteUectoid 
part of the soul pervades the Platonic theism. We have obeerTed ahei^ 
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in the statement of Plutarch, that the Flatonists held the vcut or intellect 
to be contained in the yj^uxn or soul, and the same doctrine occurs in other 
passages. Aristotle regards the soul in like manner as composed of two 
parts — the active, or vovs, and the passive: the former he represents as 
alone immortal and eternal ; the latter as destructible, TovT6fi$uv afiav»Tof 
»ttt ei'i%09, i ^t ^ra^nriKos (p^et^ros--^^ Nic Eth.' 

It must, however, be admitted, that the behef of the ancients was more 
firm and more sound than their reasonings were cogent. The whole tenor 
of the doctrine in the ' Phaedo' refers to a renewal or continuation of the 
soul as a separate and individual existence, after the dissolution of the 
body, and with a complete consciousness of personal identity — in short, 
to a continuance of the same rational being's existence after death. The 
liberation from the body is treated as the beginning of a new and more 
perfect life — t»ti ya^ avrn xetff ctiirnt ft yj/v^n iffrat X'^V' ''*^ auftetros' 
ir^Ti^'.v y ou (rtXiurtifaft). Xenophon thus makes Cyrus deliver himself 
to his children on his death-bed — Ouroi tyvyt, at veat^if^ ov^i rovrt 
vaMTTt tiruc^r,* its h ^vx,n^ ^^S f^i* <cy iv Svrt'ref trufiari fj^, ^i}y, 0r«y ^f 
r«VT0& «fr«XXay)f, Ti&vnfttv — »t/^6 yt otru; af^w iffrat h '4"^X^* urisietv 
vov eup^cfos (Tet'fMtros ^/;^a ytvurut^ ev^i rovro ^ivrti^fieir aXX* irctvax^eiroe 
xat xaivfif vevs tzx^tfiv, ran xett ^^ovtfcuretrov tt»of avrav tivat.* Cicero 
has translated the whole passage upon this subject beautifully, though 
somewhat paraphrastically ; but this portion he has given more literally 
— *'Mihi quidem nunqnam persuaderi potuit, animos dum in corporibus 
essent mortalibus, vivere; quum exissent ex iis, emori: nee vero turn 
animum esse insipientem, quum ex insipienti corpore evasisset ; sed quum 
omni admixtione corporis liberatus purus et integer e^e cccpisset, eum 
esse flapientem."f — "For I, my sons, never could persuade myself that the 
sonl was living while it continued in a mortal body, and died when dis- 
missed from it ; nor could I ever persuade myself that it became unin- 
tdlectual on its separation from an unintellcctual body; but that when 
the mind acted without restraint and was purified (was freed from admix- 
ture with the body), then it became most intellectual" 

None of the ancients, indeed, has expressed himself more clearly or 
more beautifully upon the subject than this great philosopher and rheto- 
rician. His reasoning, too, respecting it, greatly exceeds in soundness 
and in sagadty that of the Grecian sages. NVitness the admirable argu- 
ment in the Tusculan Questions. They who deny the doctrine, says he, 
can only allege as the ground of Iheir disbelief the difficulty of compre- 
hending the state of the soul severed from the body, as if they could 
comprehend its state in the body. " Quasi vero inteUigant, qualis sit in 
^tso corpore, quse conformatio, quse magnitudo, qui locus." — ** As if they 
oonld comprehend what it was even when in ihe body, its form, size, and 
sitnation.'* " Haec reputent isti (he adds) qui negant animum sine corpore 
86 intelligere posse; videbunt quern in ipso corpore intelligant. Mihi 
qoidem naturam animi intuenti, multo difficilior occurrit cogitatio, multoque 
obscurior, qualis animus in corpore sit, tanquam alienae domi, quam qualis, 
com exierit, et in liberum coelum quasi domum suam venerit." J — " Such 

• Cyrop. il. 

t De Senect £0.— Here the vrords **oinni admixtione,'* &c, are added. 
. t Tosc. Qu8?st L 22. 
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are the opinions of {hose who say that they cannot oomprdiend how the 
mind can exist cUstinct from the body, who yet comprehended it when it 
was in the body. To me, when I contemplate the nature of the aoul, the 
sabject is more obscnre, and it is much more difficult to coooeiT« what tiie 
aoul is in the body, as in a house not belonging to it, than what it may 
be when it has left the body, and has come into the open hean^en as into 
its own house." That he derived the most refined gratification tnm nich 
contemplations, many passages of his writings attest ; none man than 
those towards the close of the *Cato Major,* which must often have cheered 
the honest labourers for their country and their kind in the midst of an 
ungrateful and unworthy generation. ^* An censes (ut de me ipeo aliquid 
more senum glorier) me tantos labores diumos noctumosqne, domi mifi- 
tiaeque suscepturum fuisse, si iisdem finibus gloriam meam, qoibiis ^itam 
essem terminaturus ? Nonne melius multo fuisset otkram astatem et 
quietam sine ullo labore aut contentione traducere** — ** Think you^-to 
apeak somewhat of myself after the manner of old men — ^think yon that I 
should ever have undergone such toils, by day and by night, at home and 
abroad, had I believed that the term of my life was to be the period of 
my renown ? How much better would it have been to wile away a list- 
less being and a tranquil, void of all strife, and firee from any labour?"* 
And, again, that famous passage : '* prsBdarum diem qunm ad iUad 
dlvinum animorum concilium csetumque proficiscar ; quumqoe ex hac toiba 
et colluvione discedam !" — " Delightfii] hour! when I shall joomey towards 
that divine assemblage of spirits, and depart from this crowd of poUnted 

things !"t 

The Platonic ideas of a future state, as well as those adopted by the 
Boman sage, distinctly refiened to an account rendered, and xewards or 
punishments awarded for the things done in the body*— ^^^ n muwrm ^uur, 
says Plato, aicrrt a^tTfii xui (pfi»vtiftt/t •» «'y /3i^ /uTmrxt**' mMXn ym^ 
vet6>.ov »eu h tXirif fAtyaXti—*^ We ought to act in aU Ihiaga to as toptmu 
virtue and wisdom in this Ufe^ for the Idbowr it excellent and £&e kaps 
great,^^ — Q De Legg.' x.) Tav %i area fifSM» Imtt^TOf •vrmg tc4m$mr&» unm» 

i ftfitos irctT^f«f ktyu, rtf fuv aymif fietfpaXtov, t£ )c »mmS /tmXm 
pfitfcr—^^ In truth each of us — that is to say each soul — w immortal, md 
departs to other Gods (or Gods in astother world) to rrndsr em aceotmt as 
the laws of the state declare. This to the good is matter ofcoHfidmce^ bd 
to the wicked of terror,^*— {^J>q Legg.* xlL) So in the beginning of tin 
*£pinomis,* he says that a glorious prospect (x«Xii iXnr) is held out to 
us of attaining, when we die, the happiness not to be enjoyed on earth, and 
to gain which after death we had exerted all onr efibrta. In the * PhaDdo,' 
where he is giving a somewhat fandM picture of the next world, he teDs 
us that Bouls which have committed lesser crimes come ug mt Xtfun» ma 
t»u otxov^i rt *«u xa^tu^fitvct ruf 3f aiiMfifA»rti>9 h^c9nt !«»«# mwvXmkm 
14 rts rt fi^tMvn — " they remain in that space, andheing clemiMed (or purged) 
of their offences, are released;*^ (from whence the idea and the name of 
purgatory has been taken). But such as have been incmably wicked, 
miuderers and others, are driven, he says, into Tartama, iit9 ttirm 

* DeSeneci 82. t lUd. 88L 



f«/SAMMvtfM, ** vftence thejf never more escc^.*** It is i«markable, that in 
the same work, Plato, if some words have not been interpolated in the 
text, looks forward to some direct divine communications of light npon 
this subject ; but recommends abiding by the light of reason till that shall 
he granted. Let us, he sajs, choose the best human reason, and, sitting 
on it like a raft, pass through the dangers of life, unless (or until) u fittirtf 

iucv mot %»*^tu6nvat — '* urdeta tome one can pass us over more eoMthf 
<md safely vpon some stronger vehicle or divine t(;ord"f 

The passage in the * Somnium Sdpionis,' where celestial enjoyments are 
held out as the rewards of public virtue, is wdl known. The precision 
indeed of the language touching a future state, which marks this treatise, 
is singular, approaching to that of the New Testament — " beati aevo sem- 
pitemo frnuntur" — ** the blessed enjoy eternal life ; " — ^* ea vita via est in 
ccdum et in hnnc ccetum eorum qui jam vixerunt et corpore laxati ilium 
inoolunt locum" — "this life is the road to heaven and to the society of 
those who, liberated from the body, inhabit that place ; " — " immo vero ii 
vivunt, qui ex onrporum vinculis, tanquam e carcere, evolaverunt ; vestra 
vero, quje didtur vita, mors est " — " they live indeed who, freed from the 
diains of the body, have flown away as from a prison ; but your life, as it 
is called, is death;" — **sic habeto, non esse te mortalem, sed corpus hoc; 
nee enim ta is es, quem forma ista declarat, sed mens ci:g usque, is est 
quisque ** — ** coBfiider thus, that thou art not mortal, but thy body only; 
for thou art not that which thy torm exhibits, but the mind of every man 
is the man ; ** — ** animus in domum soam pervolabit, idque ocius faciet, A 
jam tnm, qunm erit indusus in corpore, eminebit foras, et ea qus extra 
enmt contemplans, quam maxime se k corpore abstrahet " — " the soul will 
fly away to its home, and that the more readily, if^ while included in the 
body, it elevates itself above the body by the contemplation of those things 
which espedally abstract it from the body." These things have given rise 
to doubts of the authenticity of the treatise — doubts easily removed by 
looking to the many absurdities respecting the celestial bodies and the 
ether accompaniments of heaven with which the work abounds ; to the 
Platonic doctrine respecting motion as the essence of mind, which it adopt! ; 
and also to the doctrine distinctly stated of the pie-ezistent state. 



]^OTB IX.— .Page 85. 

()f Bishop Warburton^s Theory concerning (he ancient Doctriae 

of a Fviure State. 

To any one who had read the extracts in the last Note, but still mon to 
one who was familiar with the andent writers from whose works they are 
taken, it might appear quite impossible that a question should ever be 
raised npon the general bdief of antiquity in a Future State, and the be- 
lief of some of the most eminent of the ptuloaophers, at least, in a state of 

^Pliad. tibld. 



J.68 NOTES, 

rewards and paniahments. Nevertheless as there is nothing so plain to 
which the influence of a preconceived opinion and the desire of farthering 
a favourite hjrpothesis will not blind men, and as their blindness in sudi 
jcases bears even a proportion to their learning and ingenuity, it has thus 
iared with the point in question, and Bishop Warburton has denied that 
any of the ancients except Socrates really believed in a future state of the 
soul individually, and subject to reward or punishment. He took up this 
ailment because it seemed to strengthen his extraordinary reasoning 
upon the Legation of Moses. It is therefore necessary first to state how 
Ills doctrine bears upon that reasoning. 

His reasoning is this. The inculcating of a future state of retribution 
is necessary to the well-being of society. All men, and especially all the 
'wisest nations of antiquity, have agreed in holding such a doctrine neces- 
sary to be inculcated. But there is nothing of the kind to be found in the 
Iffosxuc dispensation. And here he pauses to observe that these proposi- 
tions seem too clear to require any proof. Nevertheless his whole work 
is consumed in proving them ; and the conclusion from the whole, that 
therefore the Mosaic law is of Divine original, is left for a farther work, 
'which never appeared ; and yet this is the very position which all, or 
-almost all who may read the book, and even yidd their assent to it, are 
the roost inclined to reject Indeed it may wdl be doubted if this work, 
learned and acute as it is, and showing the author to be both well read 
and well fitted for controversy, ever satisfied any one except perhaps 
Bishop Hurd, or ever can demonstrate anjrthing so well as it proves the 
preposterous and perverted ingenuity of an able and industrioos man. 

That such was very far from being the author's opinion we have ample 
proof. He terms his work * A Demonstration.* He describes his reason- 
ing " as very little short of mathematical certainty,** and " to which no- 
thing .but a mere physical possibility of the contrary can be opposed ;** 
-and he declares his only difficulty to be in ** telling whether the pleasure 
of the discovery or the wonder that it is now to make be the greater.** 
Accordingly in the correspondence between him and his friend Bishop 
"Hurd, the complete success of the * Demonstration' is always assumed, 
'and the glory of it is made the topic of endless and even mutual gratola- 
tion, not without pity and even vituperation of all who can remain dis- 
satisfied, and who are habitually and complacently classed by name with 
the subjects of Pope's well-known satire. 

The two things which the author alwa3rs overlooked were the posability 
of a human lawgiver making an imperfect system, and of sceptics 
holding the want of the sanction in question to be no argument for the divuie 
origin of the Mosaic law, but rather a proof of Its flowing from a human 
and Mlible source. As these " mere possibilities" are wholly independent 
of the admission that every word in the book is correct, and all the por- 
tions are demonstrated, and as nothing whatever is said to exclude soch 
suppositions, it is manifest that a more useless and absurd argument never 
-was maintained upon any grave and important subject The merit of the 
"book lies in its learning and its collateral aigument ; indeed neariy the 
whole is collateral, and unconnected with the purpose of the reascming. Bat 
much even of that collateral matter is fanciful and unsound.* The fancy 
that the descent of ^Eneas to hell in the sixth book of the *^neid* is a veiled 
account of the Eleusinian Mysteries, has probably made as few prosdytei 
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as the muM. body of the * Demonstration ;* and if any one has lent his ear 
to tb« theory that the ancievfs had no belief in a future state of retribution, 
it ean only be from being led away by confident assertion from the ex- 
amination of the facts. 

This position of Bishop Warburton is manifestly wholly unnecessary to 
the proof of his general theory. But he thought it would show more 
strongly the opinion entertained of the uses to be derived from inculcating 
the doctrine of a Future State, if he could prove, that they who held it in 
public, and with political views, did not themselves believe it. 

The way in which he tries to prove this is by observing that there pre- 
vailed among the old philosophers, as well as lawgivers, a principle of 
propagating what they knew to be false opinions for the public benefit, and 
of thus holding one kind of doctrine in secret, the esoteric^ and another, 
the exoteric^ in public. Of this fact there is no doubt, but its origin is 
hardly to be thus traced to design always prevailing. The most ancient 
notions of religion were the birth of fear and ignorance in the earliest ages, 
and the fancy of the poets mingled with these, multiplying and improving 
and polishing the rude imaginations of popular terror and simplicity. 
The rulers of the community, aiding themselves by the sanctions which 
they drew from thence, favoured the continuance and propagation of the 
delusions : and philosophers who afterwards arose among the people were 
neither disposed themselves nor permitted by the magistrate openly to 
expose the errors of the popular faith. Hence they taught one doctrine 
in private, while in public they conformed to the prevailing creed, and 
the observances which it enjoined. 

But whatever be the origin of the double doctrine, Bishop Warburton 
cannot expect that its mere existence, and the use made of it by ancient 
writers and teachers will prove his position, unless he can show that the 
fhtnre state of retribution is only mentioned by them upon occasions of an 
exoterical kind, and never when esoterically occupied. Now this he most 
signally fails to do; indeed he can hardly be said fairly to make the 
att^npt, for his rule is to make the tenor of the doctrine the criterion 
of esoteric or exoteric^ instead of showing the occasion to be one or the 
other from extrinsic circumstances, which is manifestly begging the ques- 
tion most unscrupulously. It seems hardly credible that so acute and 
practised a controversialist should so conduct an argument, but it is quite 
true. As often as anything occurs in favour of a Future State, he says 
it was said exoterically ; and whenever he can find anything on the 
opposite side, or leaning towards it (which is really hardly at all in the 
Platonic or Ciceronian writings), he sets this down for the esoteric senti- 
ments of the writer. But surely if there be any meaning at all in the 
double doctrine, whatever may have been its origin, the occasion is every- 
thing, and there can be no difficulty in telling whether any given opinion 
was maintained esotericaUy or not, by the circumstances in which, and the 
porpoees for which, it was propounded. 

The argument on whidi he dwells most is drawn from the allusion 
made by Csesar in the discussion upon the punishment of the conspirators 
as related by Sallust, " Ultra (mortem) neque curs neque gaudio locum 
esse ;** and from the way in which Cato and Cicero evade, he says, rather 
than answer him, appeahng to the traditions of antiquity and the authority 
of their ancestors instead of arguing the point. (* Div. Leg.' III. 2. 5.) 
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Can anjrthmg be more inoondusiTe than fhk? Giantiqg tluit BaSast 
In maldng speeches for Gtesar and Cato (irfaoni by ths waj he maks 
speak in the self-same style, that is, in his own Sallmtian style), adhered 
to the sentiments each dedivered ; and further, that Cssar uses this strange 
topic not as a mere rhetorical figure, but as a serioas reason against capital 
punishment, and as showing that t^ere is mercy and not severity in sodi 
inflictions (a very strong supposition to make lespeeting so p racU i i e d and 
80 practical a reasoner as Caius Csosar); surdy so bold a positian as prae- 
tical atheism brought forward in the Roman senate was fitr more likely to 
be met, whether by the decorum of Cato or the skill of Cioero, wi& a 
general appeal to the prevalence of the contrary bdie^ and its resting on 
ancient tradition, than with a metaphysical or theological disoonise singu- 
larly out of season in such a debate. To make the case our own : kt us 
suppose some member of Parliament, or of the Chamber of Deputies, so fH 
judged as to denounce in short but plain terms the religion of the country, 
— ^would any person advert further to so extravagant a qwech than to 
blame it, and in general expressions signify the indignation it had excited? 
Would not an answer out of Lardner, or Paley, or Pascal be deemed 
almost as ill-timed as the attack? To be sure neither Cato nor Cioero 
are represented as testifying any great disgust at the language of Cssar, 
but this, as well indeed as the topic being introduced at all by the latter, 
only shows that the doctrine of a Future State was not one of the tenets 
much diffused among the people, or held x)eculiarly sacred by them. Had 
the orator vindicated Catiline by showing how mndi less flagitioas his 
bad life was than that of some of the gods to whom altore were erected 
and worship rendered, a very different burst of invective woold have been 
called down upon the blasphemous o^nder. 

In truth, the passage thus relied upon only diows, like all the rest of 
the facts, that the doctrine of retribution was rather more esoteric than 
exoteric among the ancients. The elaborate dissertation of Bishop War- 
burton's upon the Mysteries, proves this effectually, and deariy refotes 
his whole argument. For to prove that the doctrine of future letribotioa 
was used at all as an engine of state, he is forced to allege that it was the 
secret disclosed to the initiated in the Sacred Mysteries ; wfaidi, ac c or di ng 
to Cicero, were not to be viewed by the imprudent eye. (Ne imprudeD- 
tiam quidem oculomm adjid fas est, * De Legg.* IL 14). Surely this would 
rather indicate that such doctrines were not inculcated indisciiminatdy, 
and that at all events, when a philosopher gives them a place in his wo^ 
it cannot be in pursuance of a plan for deceiving tiie muMtode into a 
belief different from his own. It is indeed plain enough that the bulk of 
the people were restrained, if by any sanctions higher than those of the 
penal laws, rather by the belief of constant interposition from the godi> 
An expectation of help from their fiivour or of punishment from their 
anger in this life and without any delay, formed the creed of tiie Cheeb 
and the Romans ; and nothing else is to be found in dther the jnemiUe 
to Zaleucus the Locrian's laws quoted by Bishop Warburtony or in die 
passages of Cicero*s treatise, to which he idso refers. * Div. Leg.* II. 8. 

Among the many notable inadvertencies of his aignment, conceakd 
from himself by an exuberant learning and a dognuudsm haidl^ to ba 
poraUeled, is the neglecting to observe how dLficnltly the appeaEnmeecf 
the doctrine in the plaoes where we find it is racondled with hli iiota tf^ 
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kYxng finmed the rabject of the MysterieB. What part in thooe 
xies did Cicero's and Plato's and Seneca's and Xenophon*B -writings 

There we have the doctrine plainly stated; poasiblj to the world 
ge — possiblj, iu more probably, to the leaniBd reader only — ^but 
dly not by the Hierophant or the Mystagogue, to the initiated, 
a wholly inconsistent with the notion of its being lesenred for these 

It is equally inconsistent with the theory that it was promulgated 
e purposes of deeeptkm; for such purposes would have been far i^ter 
L by decidedly miUring it a part neither of the instruction given to 
lect and initiated few, nor of the doctrine confined to the students of 
ophy, but of the common, vulgar, popular belief and ritual, which it 
oitted not to have been. The truth undeniably is, that as, on the 
uid, it was not universally preached and inculcated, so neither was 
' mystery forbidden to be divulged — ^ihat it was no part of the vulgar 
nor yet so repugnant to the religion of the country as to be oon- 
. from prudential considerations, like the unity of the Deity, the 
insness of the ordinary polytheistic superstitions, as to the gods and 
Bses, the demigods, and the Furies. These opinions were indeed 
tic, and only promulgated among the learned. A few allnsions, and 
few, are found to them in any of the classical authors whose writ- 
rexe intended for general perusal, and chiefly to the parts which had 
ocess of time become too gross even for the vulgar, such as the 
I, Cerberus, &c, which Cicero describes as unfit for the bdkf of even 
Qorant or doting old woman (Qus anus tam excora, &c. ' De Kat 
,* and * Tusc. Qusst'), and which are treated as fables both by De« 
Lones in that noble passage where he exclaims that the Furies, who 
ipresented in the scene as driving men with burning torches (iKmu- 
f^n rifAfAtvais)j are our bad passions, and by Cicero in words (Hi 
has flammse, &c.) almost translated from the Greek, 
er all, can anything be more violent than the supposition that those 
tophers, for the purpose of deceiving the multitude, delivered opinions 
teld by themselves, and delivered them in prc^ound philosophical 
aes? It is in the * Fhsdo' and the ^Timeus' (hardly intelligible to the 
id), and the 'Tusculan Questions,' and the 'Somnium Sdpionis,' in an 
iMsa there were hardly any readers beyond the disciples <^ the several 
that those exoteric matters are supposed to be conveyed for accom- 
Dg the purposes of popular delusion — not in poems and iqseedifli, 
in the Portico or pronounced in the Forum. If then tiie records of 
opinions on the most recondite sulijects were chosen for the deposi- 
of exoieric faith, where are we to look for their esoteric doctrines? 
p Warburton must needs answer, in the very same records ; for to 
le 18 driven, because he has none other ; and he cannot choose bat 
; that the whole argument is utterly defective, if it stops short at 
ihowing those opinions to have been delivered, even if proved to be 
icalf imless he can also show opposite doctrines to have been esoteric 
entertained — ^inasmuch as a person might grant the former to have 
delivered for popular use (which, however. Bishop Warburton does 
rove), and yet deny that they were assumed for the purpose of de- 
n. Accordingly he is driven to find, if he can, proofe of those oppo- 
ooftrines in the self-same writings where he says the exoteric ones are 
yad. However, nothmg svelj can be more absnrd than this ; fiir 
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it 18 to maintain that Plato and Cicero pretended to believe a future state 
of retribution in order to deceive the multitude, by stating it in the same 
writings in which they betrayed their real sentiments to be the very re- 
verse. And this absurdity is the same, and this argument is as cogent, if 
we take the double doctrine to apply, not — as we are, in favour of the 
Bishop*s argument, generally supposing — to a difference between what 
was taught in the face of the people and what was resoA-ed for the 
scholars, but to a division of the scholars into two classes, one only of 
whom was supposed to see the whole truth — for the same writings on this 
subject are said to contain both the statements of iL Nevertheless let us 
shortly see how he finds any such contrary statements, or any means of 
explaining away the positive and precise dicta, and even reasonings, cited 
in the former note (Note VI 1 1.). 

1. There can be no doubt that both the Greek and Roman philosophers 
disbelieved part of the popular doctrine as to future retribution, those 
punishments to wit, which are of a gross and corporeal nature ; and, ac- 
cordingly, what Timseus the Locrian and others have said of the rtfut^mt 
%ivett proves nothing, for it applies to those only. Strabo plainly speaks 
of these only in the passage where he observes that women and the vulgar 
are not to be kept pious and virtuous by the lessons of philosophy, but by 
superstition, which cannot be maintained without mythology (fable-mak- 
ing) and prodigies Qt» ^itft^atfiovtag* rouro V eu» anv fituia^mat tteu 
Ti^arueti)^ ^or he gives as examples of these, Jupiter*s Thunder, the 
Snakes of the Furies, &c. 

2. Nothing can be more vague than the inference drawn from such 
passages as those in Cicero and Seneca, where a doubt is expressed on the 
subject of a Future State, and a wish of more cogent proofs seems betra3'ed 
— as where Cicero makes one of his prolocutors, in the Tusculan Questions, 
say, that when he lays down the * Phsedo,' which had persuaded him, 
" assensio omnis ilia elabitur" (i. 11), — " All that tonviction glides away," 
and when Seneca speaks of the philosophers as '* rem gratissimam pro- 
mittentes magis qukm probentes," — " Promising a pleasing thing rather 
than proving it," and calls it "bellum somnium." — (*Epist* 102.)— "A 
beautiful dream." No one pretends that the ancients had a finn and 
abiding opinion, founded on very cogent reasons, respecting a Future State; 
and with far sounder theologians than they were, the anxiety naturally 
incident to so momentous an inquiry may well excite occasional doubts, 
and even apprehensions. Who questions Dr. Johnson*s general belief in 
Revelation, because in moments of depression, wlien desiderating some 
stronger evidence, he was kindly told by a religious friend that he surely 
had enough, and answered, " Sir^ I would have more .*" 

3. When Strabo speaks of the Brahmins having invented fables, like 
Plato, upon future judgment, it is plain that he alludes to those specula' 
tions in the ^Phaedo,' which are avowedly and purposely given as imaginaiy 
respecting the details of another world. To no other part of the Platonic 
doctrine can the Brahminical mythology be likened : nor would there be 
any accuracy of speech at all in comparing those fables to the more abstract 
doctrines of the immortality of the soul, as the words literally do — (wrri^ 
Mat nXarMV fri^/ rris a(p6a^ffttts ^v^^ni)* 

4. The quotation from Aristotle may refer to this world merdy, but it 
ia certainly made a good deal stronger in Bishop Warburton*s translatioii 
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•tfrt ayah*^ ovrt xaxov turn- ** Death (as our author renders it) is of all 
things the most terrible ; for it is the final period of existence, and beyond 
that, it appears there is neither good nor evil for the dead man to dread 
or hope." This is, at the best, a mere paraphrase. Aristotle says — 
** Death is most terrible, for it is an end (of ««), and there appears to be 
nothinff further, good or bad, for the dead." Even were we to take this as 
an avowal of the Stagyrite's opinion in the sense given it by Bishop 
Warburton, it proves nothing as to Plato. 

4. Some of the Stoics seem certainly to have held that the dissolution 
of the body closed the scene, and that the body ceased to exist by the 
resolving of its mortal frame into the kindred elements. Nevertheless, 
many of their observations may be conceived to regard the vulgar super- 
stitions, and many of their sayings to flow from the habit of grandiloquent 
contempt for all bodily suflering. However, no one maintains that all the 
ancient sects of Theists, and each disciple of every sect, firmly believed in 
a future state ; and it must be remarked that the question raised by Bishop 
Warburton being as to the belief in a state of retribution, his citations 
firom Seneca and Epictetus go to deny the future continuance of the soul 
altogether. Now he does not deny that at least some of the ancients did 
bdieve in this. 

5. But the authority of Cicero presses our author the most closely, and 
accordingly he makes great efforts to escape from it After showing some 
drcumstances, rather of expression than anything else, in his philosophical 
treatises, he cites the oration * Pro Cluentio,* where, speaking of the vulgar 
superstition, he says it is generally disbelieved ; and then asks, ** Quid 
aliud mors eripuit prater sensum doloris?" — **What has death taken 
away besides the sense of pain?" But this at best is a rhetorical 
flourish ; and being delivered in public (though before the judges), never 
could be seriously meant as an esoteric attack on the doctrine. The 
doctrines in the * De Officiis' relate only to the Deity's being incapable of 
anger or malevolence, on which account he praises Begulus the more for 
keeping his oath when all philosophers knew nee irasci Deum nee nocere; 
which shows, according to our author, that Cicero could not believe in 
future retribution. But this is said by Cicero only in reference to imme- 
diate punishments, or judgments, as the vulgar term them. At any rate, 
the passage is quite capable of this sense, and every rule of sound con- 
struction binds us to prefer it as consistent with the other passages on a 
future state, while those passages will bear no meaning but one. We may 
here observe, in passing, the gratuitous manner in which works are held 
esoteric and exoteric, just as suits the purposes of the argument. The 
'Offices* contain the above passage, and th^^ore, Bishop Warburton says 
it is the work which "bids the fairest of any to be spoken from the heart." 
The passage in the * Somnium Scipionis,* " Onmibus qui jiatriam conserva- 
rint, adjnverint, auxerint, certum esse in coelo, ad definitum locum ubi 
beati sbvo sempitemo fruantur," ('Som. Scip.' 37)— "All who protect, 
assist, and extend their country, are sure to go to heaven, to the appointed 
spot where they are to enjoy eternal blessedness," is got rid of, by saying 
that the ancients believed souls to be either human, or heroic and demonic, 
and that the two last went td heaven to enjoy eternal happiness, but that 
the former, comprehending the bulk of mankind, did not This is begging 
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the question to no purpose, for it is also giying np the p<nnt, and at the 
utmost onlj reduces the author's position to a d^iial that the ancients 
bdiered in the immortality of aU souls. It nnst, however, be observed, 
that unless he is allowed to assume also something like election and pre- 
destination, he gains hardly even this in his argument ; for if a man by 
patriotic conduct can become one of the heroic soola, and so gain eternal 
life, what more distinct admission can be desired of a future state of retri- 
bution? That the doctrine of immortality was, by many at least, con- 
fined in some such way, may be tnie. That beautiful passage in Tacitus 
seems to point that way, **Si non cum corpora extinguuntur magna 
anims/' — ('Yit Ag. sub fin.*) — '^ If great scndB are not annihilated with 
the body.** The main proo^ however, against Cicero's belief is drawn 
from the Epistles^ where ahme, says our anZhor, we can be sure of his 
speaking his real sentiments. Tet never did proof more completely fail 
Writing to Torquttos^ he says, **Nec enim dnm ero, angar ull& re, cum 
omni vaoem culpdr— et si nen ero, sensfi omnino carebo," (Lib. vi. Ep. 3.); 
— >'* For, if I exist, I shall fieel no anguish from anything, being free from 
an guilt ; and if I do not exist, I shall be devoid of all sensation ;'* and 
to Toraniua, " Ima ratio videtur, feire moderate, pnnertim com omnium 
rerum mors sit extremnm,*' (lib. vi Ep. 21.)---^ The deepest reason 
seems to be, to endure patiently, especially as death is the end of all 
things.*' And this, which really means nothing more than a common 
remark on death ending aU our pains and troubles, the learned audior 
calls *' professing his disbelief in a future state of letribution in the 
frankest manner." — ^Div. Leg.* liL 8. 

It seems, therefore, not too mneh to say that the * Divine Legation^ does 
not more completely &il in proving the grand paradox which forms the 
main object of the argument, and which has been parodied by Soame 
Jenyns, in his most injudidoos defence of Christianity, than it does in 
supporting the minor paradox whidi is taken np incidentally as to the 
real opinions of the ancients, and wMdi, it must be admitted, is indeed 
quite unnecessary to the general argument, and as little damages it by its 
entire failure, as it could help it by the most entire success. 



JToTE X. — Section VL, p. 89. 

A I.EARNED and valuable work upon the li& of Lord Bacon has been 
published by Mr. B. Montagu. Some very important facts are proved 
satisfactorily by the ingenious author, and show how much the criminality 
of this great man is exaggerated in the common accounts of his fall. 
But it is clearly shown, that he was prevailed upon by the intrigues of 
James I. and his profligate minister to abandon his own defence, and 
sacrifice himself to their base and crooked policy — a statement which dis- 
graces them more than it vindicates him. One thing, however, is unde- 
niable—that they who so loudly blame Bacon overlook the meanness of 
almost an the great statesmen of those courtly times. 
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BOOK OR DIALOGUE L 



ESrSTINCT— Introduction ; (Facts). 

ar the General Election of 1837 was near its close, 
every day brought the accounts of those mighty 
ts of our expected successes under the new reign, 
Qy made, being overthrown by the activity and 
irces of our adversaries and the listlessness of the 
le on our behalf, Lord A. came to me on his wav 
le North, where he was minded to diversify witL 
sports his habitual Ufe of farming. Those pur- 
had never interfered with the duty he owed his 
:ry as long as he deemed that the sacrifice of all 
domestic comforts could prove serviceable to his 
c principles ; nor had they ever at any time pre- 
d him from cultivating a sound philosophy, in the 
• of which much of his leisure is always consumed. 
1 I passed a few days with him at Wiseton, the 
ler before, we had discussed together some of the 
interesting topics which form the subject of these 
lations, connected with Natural Theology, though 
ubstantive interest independent of the relation in 
I they stand to that sublime inquiry ; and, while I 
ned at Harrington, we had corresponded con- 
y on the subject of Instinct, one of the most 
IS in its minute details and of the most interest- 
L its bearings upon the philosophy of mind, inde- 
int of its immediate connexion with theological 
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speculations, but, it must at the same time be admitted, 
one of the most difficult, and upon which the labours 
of philosophers have cast a very imperfect light. It 
was natural then that we should renew these discus- 
sions when we afterwards met in Westmoreland. The 
weather being fine, we ranged somewhat among the 
lake scenery, and by the rirers and through the woods 
which variegate our northern country. There was not 
much to tempt us in the aspect of public affairs, which, 
if not gloomy for the country at large, was yet not 
very flattering for the liberal party, among whom the 
single object seemed now to be the retention of office, 
and who might say with the Roman patriot in the de- 
cline of hberty, — " JSTostris enim vitiis, non casu aliquo, 
rempubUcam verbo retinemus, reapse vero jampridem 
amisimus."* Nor, indeed, on these matters was there 
a perfect agreement between us two; for while we 
augured as Uttle favourably the one as the other of 
our prospects, we ascribed to different causes the con- 
dition of affairs which gave rise to those forebodings: 
he, tracing it to the great natural weight and influence 
of the Tories throughout the country, both in church 
and state ; I, relying more on the energies of an im- 

Cved and active people, provided the government 
acted so as to merit their support ; but lamenting 
that no pains had been taken by them to show any 
superiority of popular principles, or make the country 
feel itself better off under their rule than they would 
have been under the adverse faction, while I perceived 
sufficiently plain indications that the accession of the 
Court favour in this new reign would have the effect 
of lessening rather than promoting any popular tend- 
encies which might still exist. Aftogether, therefore, 
the state of the commonwealth was a subject less suited 
to engage our conversation; and we naturally dwdt 

* "By our own misconduct, not hy any calamity, though m wtf 
8tin have the name of a free government, we yet have lofit the zeality.*— 
dc. Frag, de Hep. lib. v. 
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litde BpoB passmg and unpleasing topics, as tmsatis^ 
&cbarj, transitory, and fleeting — " ista quae nee per- 
cimctsui nee aacure sine molestia possmnus." * But 
upon those matters of permanent interest and universal 
importance^ and which the follies or faults of men 
could not despoil of their dignity or depriye of their 
relish, we loved to expatiate ; and coming to the island 
in the neighbouring river, found a convenient seat 
where the discussion might be carried on under the 
cool diade which the wood afforded against an autumnal 
sun: "Here," said I, "we may resume our Wiseton 
conversation/* — "Ventran in insulam est. Hac vero 
nihil est amoenius; utenim hoc quasi rostro finditor 
Fibrenus, et divisus equaliter in duas partes latera 
haBc alluit, rapideque duapsus cito in unum confluit, et 
tantum complectitur quod satis sit modicas palaestrsB 
loci ; quo effecto tanquam id habuerit operis ac muneris 
ut banc nobis efficeret sedem ad disputandum, statim 
pr»cipitat in Lirem."t — " Here," said I, " we may re- 
sume our Wiseton conversation :" " si videtur consida- 
mus hie in umbr&, atque ad earn partem sermonis ex 
quft e^essi sumus revertamur."J 

A. Have you reconsidered my opinion, or rather the 
inclination of opinion, which I had last year, that it 
will be advisable, if not necessary, to begin with de- 
fining Instinct, in order that we may the more clearly 
imderstand what we are discussing ? 

JS. I have indeed; and I remain of my own, as often 

* " Things which we can neither inquire about nor hear without vexa- 
tion.'' — Cic Acad, Qucest lib. ii. 

f ** We came to the island. But than this spot nothing can be more 
ilgTeeable; for here the Fibrenus is split as by the prow of a vessel, and 
fedng divided into two equal branches, washes the sides; then, after 
npidly separating, it quickly unites in one stream, emlnracing spacfr 
eDough of ground for a moderate-sized place of exercise : after which, as 
ft it only lud the work and office of providing us with a seat for our dia* 
CDBskm, it straightway taSki into the liris." — Cic de Leg. lib. iL 

X *' If you please we may here sit down under this shade, and rev&ct fo^ 
that part of our conversation from which we had departed." — Cic de Legm~ 
Ib.iL 
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happens through obstinacy and unwillingness to give 
up a preconceived notion; but here it is, I believe, 
from much reflection upon the subject, that I still re- 
gard the definition as rather the end of our inquiry 
than its commencement. Indeed, this may generally 
be obseryed of metaphysical, or rather psycTiological 
inquiries : they are not like those of the mathematician, 
who must begin by defining ; but that is because his 
definition is, m fact, a statement of part of the hypo- 
thesis in each proposition. Thus, whoever enunciates 
any proposition respecting a property of the circle, pre- 
dicates that property of a figure whose radii are all 
equal ; and it is as if he began by saying, " Let there 
be a curve Une, such that aU the straight lines drawn 
from its points to another point withm it are equal, 
then I say that the rectangles are equal, which, &c." 
The general definition only saves the trouble of repeat- 
ing this assumption, as part of the hypothesis in each 
proposition. But the nature of instinct, or of any other 
thing of which we discourse in psychology, is not the 
hypothesis we start from ; it is the goal or conclusion 
we are seeking to arrive at. Indeed, so it is in physical 
science also ; we do not begin, but end, by defining the 
qualities of bodies, or their action on one another. Ij 

A. I grant this. But if there be more things than 
one which men call by the same name, for example, of 
Instinct, must we not begin by ascertaining what w^ 
mean by the word, in order to avoid confusion ? And 
this seems to bring on the necessity at least of some 
definition. i 

B. I agree that there must in this case be a defini- 
tion ; but it is only a definition of terms, and does not 
imply our stating the nature of the thing defined : it 
only implies that we must understand wlmt the thing 
is to which the given word appUes, and, if two thin^ 
go under the same name, that we should be agreed in 
me outset which of the two things we mean when we 
use the word; perhaps, that we invest some secondj 
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name, or give some qualifying addition to the given 
one, to express one of the two things, and keep the 
different meanings distinct. 

A. The best way will be that we should come to 
particulars — give an example or two : perhaps it may 
suffice to mention the different kinds of Instinct, if, 
which I take for granted you do not doubt, there be 
more things than one ffoing under that name. 

B. Certainly ; and mere can here be no difficulty at 
all in our way ; and, to show you how little alai'med I 
am at defining, when it is clear that I am only called 
upon to define a word, and thereby make a distinct re- 
ference to a thing known or unknown in its own nature 
— ^not to pretend giving an account of that nature — I 
will at once begin by both inventing names and defin- 
ing their meaning. There are some Instincts which 
may be called physical, and others mental, in the 
animal system; by physical I mean those actions or 
motions or states of body which are involuntary ; as 
the action of the heart, and the peristaltic motion of 
the bowels, over which, generally speaking, we have 
no direct control by the operation of the will — ^for I 
put out of view such rare instances, almost monstrous, 
as Darwin has recorded of a person who could suspend 
the pulsations of his heart at pleasure, and another, 
still more rare, of one who could, at will, move his 
bowels by accelerating the peristaltic action.* Even if 
all men could acquire such control over those motions, 
they would still be involuntary; because they could 
still be carried on wholly without our will interfering, 
and without our minds necessarily having any know- 
ledge whatever of them. So the secretions are all 
performed involuntarily, and may go on wholly with- 
out our knowledge ; we can affect them as we can the 
involuntary motions of the heart and fluids, indirectly, 
because the passions and feelings of the mind have 

* ZooDomia. 
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always an effect upon them ; but still they exist and 
proceed, the parts perform th^ functions, and those 
functions serve the ends of their appointment, wholly 
independent of our will, or of an;^ effort whatever on 
our part. We can affect them also unmediately through 
the mfluence of physical assents, Toluntarily api^ed as 
stimuMts or seiSes. o7 Ae operation o^ Xitary 
motion, as well as mediately b^ the power which the 
mind derives from its union with the body ; but they 
can go on of themselves, and, in all cases of healthy 
condition, go on better without any the least interrup- 
tion on our part than with it. 

A. This is certain : my only doubt is whether these 
can be justly or correctly termed instinctive operations 
at all. When I speak of Instinct, I mean something 
very different ; namely, those volui^tary movements, or 
that voluntary action of the mental faculties which is 
contradistinguished from reason. However, there is no 
harm, but much convenience, in beginning by de&rine 
and classifying, so as to leave on one side the physical 
and involuntary instincts — those things which may pro- 
perly enough be called incidents of animal life, because 
there seems great difficulty in drawing a line between 
such motions and actions and those which subedst in 
vegetables. 

B. There does certainly appear to be this difficulty. 
I hardly see how any line can be drawn between the 
motions of the lowest species of animal, the moUusca 
for instance, and those found in plants. There is in 
both organized form, a system of vessels, growth by 
extension not by apposition, a circulation of fluids and 
secretion of solids from those fluids, or of one fluid from 
another. There is also production of seed, and from 
the seed continuation of the species. But it k not only 
convenient that we should define in order to leave on 
one side what we are not to discuss, that it may not 
confound our inquiry ; the definition and classification 
inay also carry us on, some littie way^ in our argument 
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With respect to the other class of Iiistincts, Instinot 
properly so called, the Mental Instincts; at least, it 
49eeins to famish ns at the yerj ontset "with an analogy. 

^. I haye a dread, at least a suspicion, of all an£uo- 
^s, and never more than when on the slippery heights 
of an obscure subject ; when we are as it were inter 
apices of a metaphysical argument, and feeling, per- 
haps groping, our way in the dark or among the clouds. 
I dien regard analogy as a dangerous light, a treach- 
erous ignis fatmis. 

B. It is even so, if we follow it beyond where we 
can see quite dear and find a firm footing. But all 
light is good, and the best way is not to despair, still 
less put out any glimmering we have, but rather to 
increase it by admng others, or make it available by 
using apt instruments. However, we are getting too 
metaphorical : only it is my comfort that you began, 
and that I am led astray by one who (as you said in 
your inimitable letter to your Lancashire antagonist) 
IS not one of " the eloquent people." But to return 
from where your poetical imagery led us-^inalogy 
may sometimes illustrate, and it may often lead to use- 
M and strict inquiry, by suggesting matters for com. 
parison and investigation. 

A. Then what comparison do you make between the 
two kinds of Instinct ? or rather, as the question is of 
analogy, how do you state a relation of the mental 
Instinct, irhich we shaU «^ Instinct simply if you 
please, similar to or identical with some relation of 
physifiBl Instinct? 

B. As thus — ^the physical Instincts are independent 
of will, or mind altogether, though they never are found 
except where animsd life and consequentiy mind exists; 
but yet mind may influence them. Just so the mental 
Lustmcts are independent of reason altogether, thoi^h. 
they are found in union with it and reason may inmi- 
ence them. It is a question if they are ever found 
without reason; for dhat d^nds on our solution «f 
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tlie vexata qiicestio, " Whether the lower animals have 
reason at all or no?" Therefore, I will not say that 
here the analogy is complete, and will not affirm that, 
.as physical Instinct is never found without animal life, 
so mental Instinct is never found without reason ; but 
we may safely say that in this other respect the ana- 
logy is perfect, namely, that where mental Instinct is 
found with reason it can act without reason, though 
reason may also interfere with it ; and in this respect, 
at least, reason seems to bear the same relation to 
mental Instinct wWch animal life bears to physiad 
Instinct. We may go farther, and add, that as in 
plants, where the motions are without animal life, those 
motions are more perfect and more undisturbed, so if 
there be any animal wholly without reason, the opera- 
tions of mental Instinct are the more regular and 
perfect ; and, in any animal whatever, they are so in 
proportion as reason is dormant or inactive. 

A. It may be as you say ; but this will not carry us, 
as you seem to be aware, far on our road. However, 
it is well enough to remark it ; for we thus gain per- 
haps a clearer and more steady view of the relation 
between Reason and Instinct, always supposii^ that 
there is any warrant for treating the two as diflSrent: 
because you are aware that some have considered them 
as identical : I mean not merely by denying that there 
is any specific difference, any difference in kmd, between 
our faculties and those of brutes — ^though this denial is 
of course involved in their doctrine — ^but by going a step 
{sTiher, and holding that what we call our Keason, 
and are so proud of, is merely a bundle of Instincts, as 
some have termed it — a more acute and perfect degree 
of Instinct. Smellie, in his entertaining work on die 
Philosophy of Natural BQstory, holds this opinion. — 
That is a book, by the way, much less esteemed thaa 
it deserves, even as a collection of facts and anecdotes; 
bat I also think the honest printer (for such he was) 
liad a good deal of the philosopher in him* I siqypoee^ 
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as the well-educated printers in the foreign university 
towns, and some of our own Oxford men, used to be 
critics and scholars, from the atmosphere of the place, 
so your Edinburgh printer, when well bred, is a 
metaphysician. 

B. You are right as to Smellie at least, and I agree 
with you as to lus book, though it is too long, and in 
parts loosely reasoned, as well as not over-accurate in 
his facts, according to what I have heard from natural- 
ists. But he was a man of considerable merit ; and 
lived a good deal in the literary and scientific circles 
of Edinburgh. I knew him, but slightly. He would 
have done much more had his habits been less convivial. 
But I rather fancy the somewhat pretending title of his 
book tended to make men disallow the merit which it 
unquestionably has. 

A, But what do you hold of the dogma in question, 
and of which he is perhaps the most round asserter ? 

B, I entirely deny it; nor do I conceive that any 
part of the subject is more free from all doubt than 
this, unless indeed we come to the question of liberty 
and necessity, and resolve the whole into a mere dis- 
pute about terms. 

A. Liberty and necessity ! preserve us! — I am taken 
by surprise. Why I had no idea that we could ever 
have got among those heights and clouds already — 
"apart set on a hill retired," and reasoning on "free- 
will," like the gentry more acute than amiable, who 
held their metaphysical disputations there. 

J8. Don't be alarmed — ^but the subjects in one single 
point do certainly touch. What I mean is this : if you 
say that, when a man reasons, one idea suggests another, 
and that he must follow the train, and can no more 
avoid drawing his conclusion, when he compares two 
ideas, than a bird can avoid building its nest in a par- 
ticular fashion, or a bee can help making hexagonal 
cells, then you seem doubtless to liken Keason with 
Instinct* But this is true only on the supposition that 
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a man's mind is mechanical, and that his faculties are 
placed beyond his control. Now, suppose it to be ad- 
mitted that I cannot avoid drawing a certain conclusion 
from premises in mathematical matters — as that the 
three angles of a figure are equal to two right angles, 
if that figure have those three angles only — I am under 
no such necessity in any question of moral or probable 
evidence ; and on a question like that different minds 
will differ, or the same mind at different times. Asain, 
I am under no necessity — ev^n if I admit that I have 
no choice on moral evidence — ^I am under no necemty 
of exercising my volition in one given way, unless 
indeed you deny that I have ever any free-will at alL 
If so, £um1 if you contend that, the same motives being 
presented to my vohtion in the same circumstances, I 
must needs choose the same course, you may also «»- 
tend that, the same circumstances being {)re6ented to 
my judgment in the same frame of the leelings, I most 
needs draw the same conclusion ; and this may seem to 
make out an identity of Reason Trith Instinct : but dib 
is the dispute of Hberty and necessity which erery man', 
consciousness and hourly experience decides in favour 
of Uberty, except in so far as it is a mere dispute about 
terms. But I really do think that, allowing the ques- 
tipn to be disposed^f either way. there S a spSfic 
difference between Reason and Instinct : for, even upon 
the principle of necessity, suppose the man and the bee 
to be equally under the entire control of the premises 
in reasoning, and the circumstances or motives in 
willing, whatever it is that each does, be it the necessary 
consequence of the circumstances or not, is different in 
the two cases. Suppose that if the bee reasoned flh0 
would be under the necessity of drawing the same ooih 
elusion, and that if she exercised an election, she oooU 
not avoid choosing one course, and that it is the saiM 
with the man — it still is not only not proved that thi 
bee does reason or choose, while we know that the 
does, but the contrary seems proved. 
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How SO? Were I to maintain the contraiy I 
I deny that we have any such proof. How do 
•roye the negatiye propositicm, that the bee does 
ason and will? 

Observe, I do not say we have the proof of the 
re as clearly as we have of the affirmative. But, 
ling with laying aside those actions of animals 
are either ambiguous or are referable properly 
Lson, and which, almost all philosophers allow, 
I ghmering of reason ; and confining ourselves to 
are purefy instinctive, as the bee forming a 
on irithout knowing what it is, or why she forms 
Y proof of this not being reason, but something 
kud something not only differing from reason in 
e, but in kind, is from a comparison of the facts 
examination of the phenomena in each case — ^in a 
from induction. I perceive a certain thing done 
s insect, without any instruction, which we could 
without much instruction. I see her working ' 
iccurately without any experience, in that whicn 
dd only be able to do by the expertness gathered 
nuch experience. I see her doing certain things 
are manifestly to produce an effect she can know 
ig about, for example, making a cell and fumish- 
with carpets and with liquid, fit to hold and to 
h safely a tender grub, she never having seen 
rub, and knowing nothing of course about grubs, 
tt any grub is ever to come, or that any such use, 
ps any use at all, is ever to be made of the work 
about. Indeed, I see another insect, the soUtary 
bring a given number of small grubs and deposit 
in a hole which she has made, over her egg, just 
enough to maintain the worm that egg MnR pro- 
irhen hatched — ^and yet this wasp never saw an 
reduce a worm — ^nor ever saw a worm — ^nay, is 
dead long before the worm can be in existence — 
loreover she never has in any way tasted or used 
grubs, or used the hole she made, except for the 
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prospective benefit of the unknown worm she is never 
to see. In all these cases, then, the animal works 
positively without knowledge, and in the dark. She 
also works without designmg anything, and yet she 
works to a certain defined and important purpose. 
Lastly, she works to a perfection in her way, and yet 
she works without any teaching or experience. Now, 
in all this she differs entirely from man, who only works 
well, perhaps at all, after being taught — ^who works 
with knowledge of what he is about — ^and who works, 
intending and meaning, and, in a word, designing to do 
what he accomplishes. To all which may be added, 
though it is rather perhaps the consequence of this 
difference than a separate and substantive head of 
diversity, the animal works always uniformly and alike, 
and all his kind work alike — whereas no two men work 
alike, nor any man always, nay any two times alike. 
Of all this I cannot indeed be quite certain as I am of 
what passes within my own mind, because it is barely 
possible that the insect may have some plan or notion 
in her head implanted as the intelligent faculties are : 
all I know is the extreme improbabifitv of it being so ; 
and that I see facts, as her necessary ignorance of the 
existence and nature of her worm, and her working 
without experience, and I know that if I did the same 
things I should be acting without having learnt mathe- 
matics, and should be planning in ignorance of unborn 
issue ; and I therefore draw my inference accordingly 
as to her proceedings. 

A, Come, come. Master B., I begin to surround you 
and drive you from your original position, xnamtamed 
both now and last summer, about the impossibility of 
defining. Have you not as nearly as possible been 
furnishing a definition ? At least, are not the materials 
of definition brought together which you deprecated, 
and would have us reserve to the last ? 

B. Patience, good man — ^patience ! What is this to 
what you have gone through % Fancy yourself (mce« 
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ore in the House of Commons, on the Treasury 
mch, listening to 

A. God forbid I 

B. Or suppose yourself again in Downing Street, 
ith Drummond announcing a succession of seven 
^putations or of seventeen suitors. 

A. The bare possibility of it drives me wild. Why, 
convert you to the most absurd doctrine I could 

ncy — ^to make you swallow all the Zoonomia whole, 
id believe that men derive their love of waving lines 
id admiration of finely-mould forms from the habit of 
le infant in handling his mother's bosom, or even to 
•ive you into a belief that the world was made by 
lance — ^would be an easy task compared to the per- 
lading any one suitor at any one of the offices that 
>n had any difficulty in giving him all he asks, or 
mvincing any one of those seven deputations that 
lere exists in the world another body but itself. 

B. Or to convince any one man, who ever asked any 
16 job to be done for him, that he had any one motive 

his mind but the public good, to which he was sacri- 
jing his private interest. I remember M. [Melbourne] 
ice drolly observing, when I said no man could teu 
>w base men are tUl he came into office, " On the 
mtrary, I never before had such an opinion of human 
rtue ; for I now find that no man ever drops the least 
int of any motive but disinterestedness and self-denial 
-and all idea of gain, or advantage, is the only thing 
lat none seem ever to dream of." But now compose 
Durself to patience and discussion — take an extra 
inch of snuff — walk about for five minutes, a distance 
r five yards and back, with your hands in your 
reeches' pockets, and then return to the question with 
le same calmness with which you would have listened 
) a man abusing you by the hour in parliament, or 
ith which you looked an hour ago, in the Castle farm, 
t the beast you had bred, and which by your compla- 
mt aspect I saw you had sold pretty well. 
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A, But, indeed, I sometimes can't help fiajicyi 
it may be as well to take our observations up(»i 
from the operations and habits of such large ani 
him jou speak of — at least, not from ins^^ ; 
it is possible that if we could see as accoratel]^ 
detail of the latter as we do of the former, mucl 
maryeUous might disappear, and we might be 
able to account for then* proceedings^ which nc 
to us so unintelh^ble, as we are to account f< 
of the greater anunals, which are clumsy and ci: 
enough, and rather appear to proceed from an 
glimmering of reason than from an inexplicabl 
guiding them unconsciously to work with the pe 
which we ascribe to the bee. In a word, mi, 
the cells be found to have as many imperfect 
great deviations from the true form, as any of 
operations have from perfect exactness, u eit 
bee were as large as the ox, or our senses as i 
the bee's ? Has she not as great aberrations £ 
exact pattern in proportion to her own size an( 
instruments, her feet and feelers, which she worl 
I throw this out as a matter very fit to be sc 
the outset, in order that our own reasoning i 
proceed upon gratuitous assumption. 

J5. For the sake of ascertaining how far the i 
is as perfect as it appears, I admit the impor 
your observation ; but for nothing more. I de 
it affects the body of the argument at all ; beca 
depends in no degree upon the perfection of th 
Thus the proceedings of the solitary wasp arc 
good for my purpose as those of the bee. J 
mstinctive operations of the greater animals 
exactly the same materials for reasoning, thou 
may not be so striking. However, to the point 
comparison — you must keep in mind that we I 
plied the powers of the microscope to the open 
the bee. Now, without going to an instrumen 
power of Torre's, which magnified the linear din 
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nfeea 2000 and 3000 times, «rid oonseqaenily the 
"face above 6,000,000 of times, take the much more 
linarj power of 400, which magnifies the surface 
0,000-fold — ^nay, if you take a microscope of only a 
-times magnifying power, you wiU see the work of 
i bee ia a straight line, exactly as you do that of a 
n with the naked eye. But, 1 need hardly add that, 
fou only saw it a quarter as well, or with a glass that 
kgnified 20 times, it would be enough : for then yoa 
old examine it as you do the buyer's with your 
ked eye. But, further, all the difficulty you suggest 
3ceeds upon a fallacy. The lines may not be exactly 
sn which the bee forms ; the surfaces may have in- 
oalities to the bee's eye though to our sight they 
on plane ; and the angles, instead of being pointed^ 
ly be blunt or roundish : but the proportions are the 
ne ; the equality of the sides is maintained, and the 
gles are oi the same size ; that is, the inclhiation of 
ei planes is just — ^in other words, all the inequalities 
n't affect the proportions of the parts ; for they are 
imnon to each thing compared with another ; the axis 
oning through the inequalities (to speak more rigor- 
aly) IS in the true direction, and the junction of the 

axes forms the angle of 60 degrees as accurately 
if th^e were no inequalities. Now, then, the bee 
ices a plane in such a position, whatever be the 
ighness of its surface, that its inclination to* another 
kne is the true one required. 

A, I suppose it is so ; but, at any rate, the solitary 
sp carrying the grubs in proper number and placing 
jm in the hole over the egg, or the bee placing her 
g in the liquor at the bottom of the cell, and making 
it cell of the length to which the worm when hatched 

1 grow — she having never seen either the worm or 
5 dirysalis — is sufficient for our purpose. 

B. Not to mention the operations of the worm itself 
spinning the cocoon, and making it precisely the size 
[uired to line or carpet the cell when expanded and 
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applied to it — ^nay, the motions of the chick in the eg^, 
Tvliich always begins at the same place, and moves itself 
on in the same toection, chipping away till it effects its 
own liberation — all of which must be prior to experience, 
and without the possibility of teaching. 

A. You desired me last summer to examine, with a 
view to the same point, the ducklings hatched under a 
hen, and then taking the water, without the possibility 
of her teaching. They have the form, web-feet, &c., 
which enables them to swim, and which a chicken has 
not. Their manner of getting into the water I cannot 
say I well ascertained ; but it is certain enough that 
the hen's proper brood would not have got in, and pro- 
bably she would have succeeded in preventing them, 
though she might not be able to keep the ducklings out. 

B, However, a more decisive case occurred to me 
afterwards : that of chickens hatched in the Egyptian 
ovens. I have lately seen an intelligent Bey and his 
aide-de-camp, who gave me the whole process ; and, as 
was to be expected, there is not the shghtest difference 
between the conduct and motions, and habits gener- 
ally, of these chickens, and of such as are hatched and 
brought up by hens. This fact, as well as the working 
of the chrysaUs in spinning the cocoon, and of the chick 
in chipping with its bill-scale, renders it quite unneces- 
sary to inquire whether or not the honey-bee or social 
wasp work by instruction from other bees or wasps. 
That, however, appears to be impossible, when we con- 
sider that as many as 30,000 young insects come from 
one nest, to teach whom there are not old ones anything 
like enough ; and to teach whom in a few hours, or even 
days, to work as exactly as themselves seems wholly 
impossible. The observation of cases where such teach- 
ing is impossible, as in the chrysalis and unhatched 
chicken, at once removes all doubt, and precludes the 
possibility of supposing that the wasp's and the bee's 
architecture can be traditional, or handed down by 
teaching, from the first insects of the species tliat were 
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created. Henceforward, therefore, we must assume as 
part of the fact that the cells of the bee are made 
without any instruction or any experience, and are as 
perfect at first as they ever are ; which, by the way, 
•explains another peculiarity of instinct — that it never 
improves in the progress of time. The bee, 6000 years 
ago, made its cells as accurately, and the wasp its paper 
.as perfectly, as they now do. 

A. Let us advert to one thing more, and, having 
settled it, the way may at least be said to be cleared 
for the argument, perhaps somewhat of progress even 
to be made in the inquiry. You have been speaking 
of Instincts in the plural ; of course you do not mean 
to be taken hterally, as admitting more kinds of mental 
Instinct than one. 

B, Certainly not ; any more than when speaking of 
the mental faculties I admit of more minds than one, 
or more parts than one of a single mind. This last 
form of speech has been so used, or rather abused, 
especially by the philosophers of the Scottish school, 
.accurate and strict as they for the most part are, that, 
they seem to treat the mind as divided into compart- 
ments, and to represent its faculties as so many mem- 
bers, like the parts of the body. But it is one thing 
or being perceiving, comparing, recollecting — not a 
being of parts, whereof perception is one, reasoning, 
another, and recollection a third; so InstincJt is one 
and indivisible, whatever we may hold it to be in its 
nature, or from whatever origin we may derive it. 
This thing, or being, is variously applied, and operates 
variously. There are not different Instincts, as of 
building, of collecting food for future worms, of emi- 
grating to better climates — ^but one Instinct, which is 
variously employed or directed. I agree with you, 
however, that we have now done something more than 
merely clearing away the ground. We have taken a 
first step, or, if you will, laid a foundation. We have 
ascertained the peculiar or distinctive quality c£\£^^^\»> 
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and that which distinguishes it from Eeason. It acts 
without teaching, either from others, that is, instruction, 
or from the animal itself, that is, experience. This is 
generally given as the definition or description of In- 
stinct. But we have added another pecuharity, which 
seems also a necessary part of the description — it acts 
without knowledge of consequences — ^it acts bhndly, 
and accomplishes a purpose of which the animal is 
ignorant. 

A, I pause here and doubt of this addition. I per- 
fectly admit the fact that it produces an effect, mani- 
festly the object of its operation, and yet without know- 
ing it, consequently without intending it or designing 
it. But there seems reason to think that it always 
intends to produce some one effect, and does produce 
it — ^that it has some one purpose, and accomplishes it, 
and so designs something which it does. Thus animals 
are impelled by hunger to eat ; their eating produces 
chyle, blood, and all that is secreted from the blood ; 
yet they had no design to promote their own growth 
and preserve their own life. At least they ate long 
before they had any such design or any knowledge 
that such would be the consequence of gratifying hun- 
ger. So of continuing their species. May not the 
solitary wasp, for instance, have^its organs and its 
senses so constructed as to receive an immediate grati- 
fication from collecting and burying grubs ? If so, her 
knowledge extended to one, the first, event, and she 
had the design in view of producing this event ; though 
wholly ignorant of any subsequent event. The desire 
of the first event, the fact of that event being a gratifi- 
cation to the insect, was the means taken by the Creator 
of the insect for making her do that whicn was to pro- 
duce the important consequence, forming the real object 
in view, though concealed from the ammal. Thus we 
may conceive that the insect is endowed with an appe- 
tite for carrying grubs, and that this is so adjusted in 
point of intensity as to be satiated when just so many 
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grubs are transported as will feed the next season's 
worm, which is endowed with the desire to eat these 
grubs^ rejected as food by the parent insect. So the 
wasp's senses may make the flavour, or the smell (for 
that seems all she enjoys), of a living caterpillar more 
grateful than of a dead one ; and hence she takes those 
that will keep sweet till her own grub is hatched. 

B, I do not deny the possibiUty of all this ; although 
there seems something gratuitous in it, and we possibly 
never can know the truth by any observations or expe- 
riments. I shall presently show why I do not think it 
would entitle us to erase this ignorance of what you 
would call the second event, or the object of the se- 
condary design, from our list of the characteristics of 
Instinct. But in the meantime I will mention what 
occurs to me on your objection in point of fact. The 
instant that a solitary wasp is hatched, or a bee can 
fliy, away they go to the spot where the caterpillars or 
the wax-yielding substances are to be found. What 
guides them through the air to things they cannot 
descry or do not know the use of? 

A. It costs me no more to suppose that there is some 
smell or other sensation to gmde them — some odour, 
for example, which penetrates the air, and being grate- 
ful to them makes them desire to approach the odori- 
ferous body. Thus the bee smells the nectary of 
flowers; she flies to them, she sips, and the wax is 
secreted in her stomach. I grant you that I have 
more difficulty with her operation in using it. 

B, You clearly have ; for what should oe the special 
gratification of that ? We are admitting that she has 
no kind of knowledge that the cell is to be used in 
hatching and rearing the brood, any more than that a 
hexagonal figure, with a certain incunation of its rhom- 
boidju bottom, is to enable her and her associates to 
employ the space and the wax in the way of all others 
most economical of room and work and materials ; and 
80 as just to accommodate the size of the \mk£LQi^\i ^w^ 
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muieea' worm, chrysalis, or young bee, and no more — 
and also to suit its form. 

A, I think I could suppose also in this case that her 
desire of action — ^her love of motion — ^is gratified by 
the operation, and is satiated by continuing that mo- 
tion to a certain extent, where she stops. 

B. But allowing your right to make all these sup- 
positions equally gratuitous, one after another, and to 
extend them as the argument proceeds, and to relieve 
the pressure as the fact pinches — see what it is that 
you must assmne. The comb is constructed thus. 
Wax-making bees bring a small mass of this material 
and place it vertically to the plane from which the 
comb is to hang down. Then other bees begin to ex- 
cavate, one on one side, another on the other, and they 
work with such perfect nicety, as never to penetrate 
tiirouffh tile thin layer of wax ; also so equally that the 
plate IS of equal thickness all throughout, its surfaces 
being paa^llel. You must, therefore, suppose some 
I'epugnanoe at once to a plate ever so Uttle thicker, 
and to one ever so Uttle thinner than the plate's given 
thickness; Indeed, this supposition, which some natu- 
ralists have made, is wholly imsatisfactory, and shows 
no accurate regard to the facts any more tiian their 
notion (a most crude one) that the hexagon cells arise 
from so many cylinders pressing on each other. The 
supposed instinct not to perforate wax, but to draw 
back when they come to a given thickness, is inconsis- 
tent with the fact ; for the original plate they work on 
is uneven aaid of (fifferent thicknesses on both sides, 
and there is no bee in the world (at least, no social bee) 
that ever made cylindrical cells. Huber has distinctly 
shown, from having observed them at their work, that 
they raafco them in quite another way ; nor indeed, if 
they did, could any pressure ever produce hexagons, 
and far less rhomboidal plates. The wax-worker's 
bringing plates of a given thickness is also wholly incap- 
able of accounting for the angles, that is, the iucliii- 
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ation of the plates — ^for supposing the bee to make^ a 
groove (as she does), and suppose she has some means 
of bisecting its arc by two chords, this only, with the 
thickness of the cake, would determine the depth rf 
the rhomboid, and that can be easily shown not to be 
the rhomboid actually made. She therefore makes 
angles wholly independent of the thickness, not to 
mention that were we to admit that the cake's 'thick- 
ness governs the whole, we do not solve the problem ; 
the difficulty is only removed a step ; for then how is 
that exact thickness obtained? But this will not do 
even to that extent ; a great deal more is doije by the 
bee, and a great deal more must be supposed to make 
it conceivable that she has any immediate or primary 
intention. She works so that the rhomboidal plate 
may have one particular diameter and no other, and 
always the same length, and that its four angles may 
be always the same, the opposite ones equal to eaeli 
other, but each two of different quantity from the other 
two ; and then she inclines the plates at given angles 
to one another. Why is there such a gratification to 
the bee in a straight hue — ^in a straight hue at right 
angles to a plane — ^in rhomboids — ^in rhomboids witk 
certain angles — ^any more than in lines or planes in- 
clining at other angles to one another? Why is the 
bee, after working for half a quarter of a line in one 
direction, to go on, and not take delight in a change 
of direction ? If she goes on, why is she to be pleased 
with stopping at one particular point? Nay, why is 
each bee to take delight in its own little part of the 
combined operation ? Why is each to derive pleasope 
from doing exactly as much as is wanted, and in the 
direction wanted, in order that when added to what 
others have before done, aiid increased by what others 
are afterwards to do, a given effect, wholly unknown 
to her and to all the rest, her coadjutors, may be pro- 
duced ? 

A. It certainly is difficult to say* I can bardgr 
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imagine the different bees so formed that some in- 
explicable gratification may be the consequence of 
moving in one line, and making one angle, and that 
any other line or angle whatever may be disagreeable 
to them. The concert in the operation of animals 
seems to increase this difficulty much, always sup- 
posing there is real concert without any arrangement, 
communication, or knowledge. No man ever jacted 
so as to make his operations chime in vrith another's, 
unless he either had previous concert with that other, 
or both acted under a common superior, and obeyed 
his direction ; and then the joint operation was that of 
this superior. But suppose a man were compelled by 
some feeling he could not account for, and did not at 
all understand, to go at a given time, to a certain 
place, and with such speed as to arrive there at a 
given moment, and were to find another just arrived 
there, who came to meet him without the former 
previously knowing of this, — ^we should have a case 
similar to that of animals acting in concert, supposing 
them to do so. There is, however, some doubt of this 
as to the bees ; for Huber has said that they all act in 
succession rather than co-operate contemporaneously. 

jB. I really can see no difference that this makes in 
the argument as to concert. One bee brings wax and 
does not sculpture; another sculptures and does not 
bring wax : but the wax-worker brings just as much 
as the sculpturing bee wants, and at the very time she 
wants it ; also, one works on the face, and another on 
the back of the same rhomboidal plate ; and all so 
work as never to interfere with or jostle one another, 
whi(?h is the perfection of concert, and can only among 
men be effected by discipline, which refers the whole 
of the different purposes to one superintendent, and 
makes his unity of design the guiding rule and im- 
pulse, because concert among the different agents is 
otherwise unattainable. But I own I can see no 
greater difficulty thrown in our way by concert than 
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by blind agency — supposing it blind as to both the 
events, and not merely blind as to the secondary con- 
sequence — and your supposition of a first event known 
and designed, the secondary being hidden from the 
animal, would, I think, account for a case of concert, 
as much as for any other operation ; for your hypo- 
thesis of sensations and impulses would apply to con- 
cert. You might say that each bee was mduced by 
the gratification of doing a certain thing, to take a 
certain line at such a time ; that what it did should 
answer to what some other bee was by the like means 
induced to do at the same time. I see no difference in 
the two applications of this hypothesis, 

A, I rather think the time makes some difference ; 
at least in rendering an addition to the hypothesis 
necessary. For though the gratification of bringing 
the caterpillars to its nest will account for the solitary- 
wasp doing what is also to serve the purpose of feea- 
ing its young next season, something more is required 
than this motive to make one bee act in concert with 
another ; it is necessary that there should be a grati- 
fication, not only in doing the thing required, but in 
doing it at the very moment required ; so that both 
bees must be supposed to feel at the very same instant 
of time the desire of the gratification in question, and 
yet without any concert or communication. I hardly 
see how my supposition of sensations and pleasures or 
pains will explain this. 

^. I all along have seen the greatest difficulty in 
your explanation ; but does this consideration of time 
increase it materially ? — or rather, is it not in all cases 
part of the riddle which instinctive operations present 
to us ? Thus the soUtary wasp acts, that is, according 
to your hypothesis, feels the given sensation or derives 
the supposed gratification at such precise time that her 
acting upon it will suit the time required for the birth 
and growth of the worm. The bird breeds, — but 
before laying her eggs, and without aaj \ycka>^\^^^ 
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when she is to lay them, makes her nest, and It is 
ready at the very time required. Therefore she feela 
the desire of nest-making at the proper moment. I 
will admit, however, that there is something still more 
extraordinary in two separate and independent insects 
feeling the same impu£ie at the same moment; and 
the difficulty is incalculably augmented, if twenty or 
thirty insects all have the impulse separately, but all 
At once, so as to act together. Indeed, I cannot help 
regarding your solution as not only a gratuitous hypo- 
thesis, for that it must needs be from the nature of the 
thing, but one hardly conceivable, and in truth as 
difficult to suppose possible as any other thing which 
we can fancy in order to explain the phenomenon — 
for instance, some invimble power or influence acting 
upon the animal, or upon the different animals at once» 
This is not at all more gratuitous, and it more easily 
explains the phenomenon. 

A. Consider if there is really any such essential 
difference between the case of instinct which we have 
been considering, and any of the best known operations 
of men, as well aa animals, where we are not wont to 
0peak of instinct at all. Thu6 nven eat from hunger, 
whieh they intend to satisfy; but the ccmsequenti^d 
effect, not intended, is chylification, sanguification^ 
secretion, and growth or sustentation of the body, a& 
well as the effect intended, and immediately produced,, 
of satisfying hunger. The mother eats tnings which 
satisfy her appetite, and that is all she cares for ; but 
those things also produce milk, which nourishes her 
infant, and that she never thought of. The time is 
also suited by the feeUng. The hunger gives the- 
supply when the system wants it ; the eating produces 
the milk when the infant requires it. How does this 
iiSer from the other case ? 

B. Much every way. The difference is wide and 
marked. In the cases you put, the mental instinct is 
eonfined to produce the ieffect intended; and havizifi;, 
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produced it, the mind stops there and does nothing- 
more. The powers of matter, its physical quahties, 
set in motion, do the rest, of course beyond our direct 
control, and unaided by us as unknown to us. But in 
the case of Instinct the mind performs both parts — 
both the things which it knows and intends, and the 
thing which it neither knows nor intends. The mother 
eats — ^nature produces the milk without the least action 
of hers. But the bee not only gratifies herself (if that 
is the cause of her architecture) by the structure of 
the cell, but by her art, by her work, she does the 
other thing also, that of providing a lodging for her 
young. It is as if the mother in your supposed case 
were both to eat intentionally for satisfying her hunger, 
and at the same time, without knowing or intending it, 
were to make milk by some process of internal churn- 
ing. It is as if in eating we at once chewed and 
swallowed, and also with our tongue or teeth or fingers 
made chyme, and then chyle, and then blood. It is 
as if the animal in pairing both gratified liis sexual 
passion and voluntarily made the young by some pro- 
cess of manipulation, though without knowing what he 
was about, or intending to do it. 

A. You must here dfistinguish a little, or rather you 
must take into your account a point of resemblance 
which you are passing over. How can any one even 
acting with design affect matter in fashioning it or 
moulding it, except by availing himself of the powers, 
mechanical or chemical, belonging to matter? If I 
distil, it is by availing myself of the process of fer- 
mentation and of evaporation, and of condensation. 
If I sow and reap, it is by availing myself of the 
prolific powers of heat and moisture m the process of 
vegetation. So even in processes where I seem to do 
more and nature to do less ; if I build, or carve, or 
weave, it is by availing myself of the qualities of 
Gobesion and gravitation, and of the powers of the 
wedge in hewing, or of friction in polishing. Do not 
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the animals who eat, the mothers who give suck after 
eating and thereby secreting milk, in like manner do 
part themselves, and as to the rest avail themselves of 
the powers of natm^e in chylification, sanguification, 
and secretion ? You perceive how much more nearly 
akin the cases are than you have stated. 

jS. I am well aware of it ; indeed, we are now coming 
nearly into the controversy about productive labour, 
which you and I have often amused ourselves with as 
poHtical economists ; when I have always held that it 
was a far less easy thing than those who discussed the 
metaphysical parts of that science supposed, to draw 
the Ime between productive and unproductive labour, 
either by including manufactures or only commerce in 
the latter — and agriculture alone or with manufactures 
in the former, the productive class. Be it so : I am 
content, if there be as marked a distinction here as 
between the labour which produces or moulds matter 
into a new substance, and that which only exchanges 
one thing for another ; or defends the community, or 
administers justice among its members. But, in truth, 
w have, in our present argument, a specific difference, 
admitting all that you have urged, as to the affections 
and properties of matter being used by the animal in 
both processes. The great and broad difference is this. 
In the one case, as in the wasp carrying the caterpillar 
to its nest, which she does and means to do, or, if you 
will, gratifying her senses with the carrying, whatever 
instruments she works with, she does the thing know- 
ngly and intentionally ; she does it by means of gravi- 
tation and cohesion, but still it is she, her action, her 
will, her mind that does it. In the other case, that of 
leaving the caterpiUar in the nest for months, she has 
done ; she quits the work ; nothing she does is at all 
conducive to the operation then performed by nature ; 
but what she did was all that could be done excepting 
by nature. So the mother eats the galactigenous mat- 
ter^ and then has done ; nature does all the rest. But 
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there is this material difference in what the bee or the 
wasp does, — ^that she finishes the whole operation vol- 
untarily ; it is as if the mother were not only to become 
gravid, but to prepare the child's clothes and habitation 
herself, and yet to do this without knowing what she 
was about, and while she intended to do, and thought 
she was only doing, some perfectly different thing. K, 
indeed, you put the case of a person ploughing and 
sowing for the purpose of strengthening his limbs or ' 
amusing himself, and not meaning anytning to grow, 
and also ignorant that anything wiU grow, and yet 
choosing the seed which .^1 grow, and soT^ng it at 
the rigft time to make it grol-then vou merlly put 
the case of Instinct in other words ; and the one thing 
will be as difiicult to explain as the other. And if one 
man should, by mere blind chance, do this the first 
time, and some other man, equally ignorant of what 
the use of thrashed wheat was, should reap and thrash 
it, and garner it away — ^and if all men were to do so in 
two bocues, equally ignorant of what they were about, 
and yet both chiming in with each other in their opera- 
tions, and both agreeing with the nature of tmngs, 
then we should say this is the self-same case with 
Instinct — but we should add that this could not happen 
without some overruling power not only giving those 
men the desire to stretch uieir limbs, but guiding them 
immediately how to do it — ^for there, as here, two de- 
signs and only one designer appears, and therefore 
some non-apparent contriver must exist and work. We 
may again put it thus — ^When a man brews or tills, he 
does something himself, and leaves the rest to the 
powers of nature. So when a mother eats or drinks 
to gratify hunger or thirst, she has done ; nature does 
the rest, namely, supports her body and secretes the 
milk for her young. But the bee or the wasp does 
the whole. They use the powers of matter, indeed, as 
the farmer and brewer do, and as the mother does, in the 
operation itself performed by them, namely, breaking 
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the ground, throwing the seed, steeping the grsun^ 
eating the victuals — ^but the insects finish the operation^ 
and leave nothing to be done. The solitary wasp has 
completed a cell and provided food ; the young have 
only to eat it. The bee has completed a cell with food 
likewise. Neither mind nor matter on the part of either 
insect has anything more to do ; the thing they intended 
and knew aU about is done, and in doing that thing 
they did something else neither known to nor intended 
by them. They only used the powers of matter in 
doing the thing they intended. They did not leave 
any natural powers to do the other thing not intended 
by them ; but they did it also, though unintentionally^ 
Man does what he intended, but he does nothing more 
— ^nature does the rest, both where he intended it, as 
in ploughing or brewing, and where he did not, as 
after eating to satisfy his hunger. In the bee it is like 
a whole manufacture completed by the animal, though 
unintentionally ; as if a man were to make a skein of 
fine lace while he only meant to amuse himself with 
twirling the bobbins, or playing with his fingers among- 
the flax or the threads. 

A. I certainly think we do get to something like 
a specific difference. But compare the work of the 
insect with certain chemical processes. If you mix, 
or if any natural process mixes, certain salts, and the 
liquor is left to evaporate, there are formed crystals, 
say hexagons, as accurately as the bee forms her cells^ 
Ako certain bodies move in lines which have properties- 
similar to the angles in the comb, as a heavy body fall- 
ing through the shortest of all hues. There is no doubt 
a difference here, and a marked one ; yet it is as well 
to consider it. 

B. Doubtless there is a difference, and the greatest 
possible. These forms are assumed, and these motions 
performed : for instance, a stone Mmg to the ground 
in the shortest line, or the planets, all arranged re^ 
Apecting their masses, the du*ection of their motiom^ 



HfBTWCT— MCTS. 205 

and the inclinations of the planes they move in, so as, 
according to Lapla<;e's beautiful theorem, to preserre 
the system of the universe steady, by affixing limits, 
maxima and minima, between which the irregularities 
oscillate; all these things are the direct and uninter- 
rupted agency of the property which the Deity has 
impressed on matter at its creation ; perhaps, of the 
laws which His power perpetually maintains. But they 
are wholly imconnected with any animal workmanship 
of any kind ; they have no subordinate mind to guide 
them ; nor can any act of ours, or of any animal, affect 
them. On the contrary, in all our operations we must 
-conform to them. 

A, Unquestionably it is so ; and this is the distinc- 
tion, and the broad one. But then it follows from the 
preceding deductions, that we must consider in the 
works of Instinct the animal acting as an agent, though 
ignorantly and unintentionally, — a tool or instrument 
blindly used to do a certain thing without its own know- 
ledge or design ; and the tool being a living thing, the 
mind is the instrument. In the case of matter, the mat- 
ter is the instrument blindly serving the purpose by 
obeying the physical law. In our case the mind is the 
instrument, and obeys the mental law as perfectly and 
-as blindly. 

B. There is one thing, however, always to be con- 
«dered. We have hitherto been viewing Instinct alone, 
-and arguing as if animals always acted by it, and never 
otherwise Now this is quite impossible, at least in the 
sense in which we have taken the word Instinct. There 
may be some doubt if we are right in so limiting the 
term, though I have a very clear opinion that we are. 
Paley and all or almost all others de6ne Instinct to be 
■a disposition or acting prior to experience, and inde- 
pendent of instruction. But among other objections, 
there is this one to the definition, that it amounts to 
saying " an acting without knowledge," and yet does 
2iot say it. There may be no experience, and yet no 
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Instinct, e.g., we may act on the information of others 
— ^but then what shdl be said of the information given 
by reasoning; that is, by our inferences from our own 
thoughts ? This is plaimy not instruction. Is it expe- 
rience ? K so, the definition seems only to say, that 
Instinct is anything that is not reason, in other words, 
that Instinct is Instinct. But I apprehend, when we 
speak of instinctive operations we always have an eye 
to some end which is blindly served by the act — some 
act done by the animal, in which he does what he does 
not mean, and in doing which he is a blind instrument. 

A. How is it when we speak of instinctive desires ? 

B. I should say we then mean something different 
from merely animal or natural desires, for that would 
make everything instinctive. We mean desires which 
are subservient to some purpose towards which they 
move : some end beyond the doing the act seems always 
involved in our notion of Instinct. We do not call 
mere moving, yawning, stretching, instinctive ; and 
when we speak of suckmg or eating, and the desire or 
power to suck or eat, as instinctive, it is surely with a 
regard to the subserviency of those operations to sup- 
port life that we so term them. K they did nothing 
for our frame, we might call them natural, hardly 
instinctive. 

A. But be this as it may, no one can doubt that 
animals, if we allow them to have these Instincts, and 
to act for ends unknown to themselves, have other 
actions of a kind resembUng our own, and quite dis- 
tinguishable from what we have been caUing Instincts ; 
therefore it signifies Uttle whether or not we are right 
in giving the name to actions accomplishing imdesigned 
and unknown purposes, provided we keep that defini- 
tion in view. These animals also have other actions, 
where they both know and intend and accomplish their 
definite object. 

B. Undoubtedly, they have many such in which their 
operations of mind and body cannot be distinguished 
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from our own. Now whether these are under the guid- 
ance of faculties like ours ; whether they have reason ; 
whether they have faculties differing from our own in 
kind, or only in degree — ^we need not at present stop 
to inquire. It is quite enough for us that they have 
two kinds of operations, one which we agree to call 
Instinctive, distinguished by the ignorance of the ob- 
ject and want of intention ; the other both knowingly 
and intentionally done : so man, acting almost always 
rationally, also acts in some rare cases unintentionally — 
chiefly in early infancy. 

A. There may be instinctive acts with knowledge, 
and there may be acts not instinctive without know- 
ledge. Does not this break in upon the definition which 
excludes knowledge as well as design ? Many parts of 
human conduct seem to be guided by Instinct, and yet 
with knowledge. 

B. This would no doubt overturn the definition, 
provided it be clear that *' knowledge," and the 
*^ presence of knowledge" are here used in the same 
sense as in that definition. But we must make a dis- 
tinction. There is a knowledge of some end or olject 
in view, and a knowledge of the means whereby that 
end or object is to be attained ; in other words, of the 
mode of operating — of the process. There is also a 
distinction to be taken between instinctive desires and 
instinctive operations. The objection you have now 
made refers to the former — ^to desires ; the latter, the 
operations, are chiefly referable to the great question 
respecting the controlling mind, or actual interposition 
of the Deity, to which we are approaching ; but it also 
refers, in some measure, to the objection which you 
raise. Knowledge of consequence comes within the 
description of object or end ; and if there be no inten- 
tion to attain an end actually pursued, there can be no 
knowledge of it ; and conversely, if there be no know- 
ledge of it, there can be no intention to attain it. Take 
any instance of what you call human instinct, as hunger. 
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or the sexual passion — ^these are desires, and iheir 
gratification may be pursued without any knowledge 
of, and consequently witliout any view to, the con- 
sequences of making chyle and blood to support the 
individual, or offspring to continue the race. As far as 
the mere gratification of tlie desire or supplying of the 
want goes, we may be said both to know what we are 
doing and to intend or mean to do it. We are attracted 
by our senses, that is, by the effect of our senses on our 
minds, to do certain things ; and this is called instinctive 
acting, — I apprehend incorrectly. It is natural desire, 
but why instinctive? When we say Instinct, do wc 
not mean something beyond this? Desires may be 
subservient to Instincts ; but are they all we mean by 
Instinct ? They may lead to the attainment of a certain 
end ; they may be the way in which Instincts operate : 
but are they themselves Instincts ? If two foods are 
presented to an animal, a man for example, who knows 
nothing of either ; and he is impelled, without knowing 
why, to take the one and reject the other, and the one 
is wholesome and the other a poison ; we at once call 
this the operation of instinct, which some define to be 
knowledge without instruction or experience, but which 
I have wished rather to call mental action without 
knowledge, or at least independent of knowledge. So 
in Galen's beautiful experiment on the kid just born, 
having been taken out of the mother, and which of 
<5ourse had never sucked, when, upon many shallow 
pans with different Uquids being placed near it, the 
animal preferred at once the pan containing goat's milk. 
If the reason for the preference is some greater grati- 
fication of the senses, or that the one food is pleasing, for 
instance, in smell fragrant, and the other offensive, this 
may be the mode taken by nature to make Instinct 
operate according to your former hypothesis, which we 
have been discussing at large ; and we certainly cannot 
tell that such may not, in all cases, be the mode taken 
by nature for working to the same end. it seeing 
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however, eminently unlikely that the whole operations 
of bees, for example, should be owing to the pleasure 
their senses receive from one particular form and pro- 
portion alone, and a repugnance to all others, because 
of their being disagreeable to those senses. But do we 
not, in all cases, mean, by using the word Instinct, to 
point out the unknown connexion between the thing 
done and something else of which the animal — the 
agent — is not aware ? I grant you that we speak of 
Instinct of hunger and Instinct of sex ; but is not this 
only a way of saying, and do we not mean, merely 
desire of food or sex, the gratification of which is a 
natural propensity, and known and felt by us to be 
such? Thus it is an Instinct which makes animals 
propagate their kind while they merely mean to gratify 
their passions, and which enables them to prepare a 
nest, and have it quite ready at the very time they are 
to want it for laying their eggs in. We always seem 
to have the motive, the end, and the blind instru- 
mentality in our view when we speak correctly of 
Instinct. I may intend to do a thing, and know both 
the object in view and that portion of the operation or 
process which depends on me — e,ff,, to eat for the 
purpose of making chyle. My ignorance of that pro- 
<53ss, with which I have nothing to do, would not make 
the operation of mine be called an Instinct. Indeed, 
even if I eat to satisfy hunger, without any design of 
supporting the system, this act is not instinctive, except 
in so far as doing and meaning one thing, I am doing 
another thing ignorantly and unintentionally. 

A. I think we have got as far as we can in these 
preliminary discussions and observations of Facts, and 
may now proceed to Theorize and infer. 

B, However, we are come, or coming to a part of 
the subject where we should be among our books ; for 
we shall now have to look at them in proceeding farther. 
At least, it is as well we should observe what has been 
held on this matter by philosophers. So we had better 

p 
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adjourn for the present ; and resume our conversation 
in the Ubrary, if indeed* you, who are accustomed to 
Althorp and Spencer House, can condescend to call 
anything in this part of the world by that name. We 
commomy, from feeling this modesty, name it the 
Book-room. 

A. And I dare swear, also from your love of the 
Saxon idiom. 

B. Possibly; though I would that our good old 
English never suffered more havoc than by calling 
Book-rooms Libraries. I expect to outlive it, as Ser- 
jeant Maynard said he had nearly done the law, with 
the lawyers. 
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BOOK OR DIALOGUE XL 



INSTINCT.— (Theory.) 

HAvma thus far carried on our discussion in the open 
air, we removed, towards the afternoon, to the library 
— " cum satis ambulatum videretur, turn in bibliothec^ 
assedimus"* — and there conveniently pursued the sub- 
ject, which greatly interested us both. 

B. The manifest difference between Instinct and 
Reason which we have been observing, and its regular 
and constant action, always the same, and never 
improved, but never different, indeed apparently in- 
capable of improvement, was probably the considera- 
tion which induced Descartes to consider animals as 
machines. 

^. I am aware that this is commonly said of him. 
But I know not how that great man could really have 
held so untenable a position. Did he really consider 
them as mechanical contrivances — as mere physical 
substances, without anything answering to what we call 
Mind? 

jB. He is always so represented; but when you 
examine his own statement closely, you really find that 
this is an exaggeration, and that his doctrine differs 
not very much from that commonly received. As has 
oftentimes happened to others, his sentiments are rather 
taken from the statement of them by those who were 
controverting them, than from his own words. 

* *' When we thought we had walked long enough, we took oar seats 
in the library."— (7*c. d^ Div. iL 
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A. Where are they to be found ? 

B, Look here — you have them in the short treatise 
on Method, the introduction to his work on Dioptrics 
and Meteors. He dwells on brutes having no gift of 
speech, which yet requires very little reason, he says ; 
and therefore he concludes not that they are less 
rational than man, " sed plane esse rationis expertia."* 
Thus far no doubt can exist; he only gives a very 
common opinion on the subject, though an opinion con- 
troverted by some, as I shall hereafter ask you to 
discuss : but it forms a head distinct from our present 
inquiry. But a Uttle way farther on he proceeds to 
illustrate his position in a manner which has given rise 
to the notion in question. "They do many things 
even better than ourselves," he says, " but this does 
not prove them to be endowed with reason, for this 
would prove them to have more reason than we have, 
and that they should excel us in all other things also 
— but it rather proves them to be void of reason, and 
that nature acts m them according to the disposition of 
their members, as we see a clock, which is only com- 
posed of wheels and weights, can measure time better 
than we can with all our skill." He goes on to show 
that the interests of virtue are greatly injured by the 
beUef, not that brutes have souls, but that they have 
souls like our own — " brutorum animam ejusdem esse 
cum nostr& naturae," — and that therefore we have 
nothing more to hope or fear in a future state than 
flies or ants ; whereas he had shown our souls to be by 
their nature independent of the body, and therefore 
not mortal like and with it. All this you perceive is 
anything rather than the doctrine that brutes are mere 
machines. 

* De Metkodo, 86. — ^ Istnd autem non tantum indicat bnita minore vi 
poO^re quam homines, sed ilia plane esse rationis expertia. Yidennia 
eiiim exigu^ admodam opus esse ad loquendum.*' — ["But that not only 
indicates that brutes have less power than men ; it also proves them to be 
void of reason. For we see that very little reason ia required to enable 
men to speak.'*] 
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A. But where do you find the adversary's repro- 
sentation of it which you mentioned ? 

B. Here, in this other and very curious volume, 
containing his Correspondence with many learned per- 
sons, and some less learned, as Christina, Queen of 
Sweden, and om* Princess EUzabeth, the Electress 
Palatine and stock of our present Royal family, to 
whom he writes, among other letters, one on her brother 
Charles the First's execution — which, to console her, 
he praises as more glorious than an ordinary deathr— 
" pulchrior, felicior, et dulcior." * 

A, Does the Princess enter on the question of 
animals? 

B. No ; she seems to have been ailing with fever, 
and having been hght-headed, she appUes to the philo- 
sopher to explain to her how in the night she felt an 
irresistible desire to make verses : this he courteously 
explains (after saying it reminded him of a similar 
anecdote related by Plato, of Socrates), that it is owing 
to the agitation of the animal spirits, which in weak 
brains produces madness, but in strong ones only a 
genial warmth, leading to poesy, and thereupon he 
holds her Serene Highness s case to be " ingenii soli- 
dioris et sublimioris indicium." f 

A. Upon my word, I shall begin to think a person 
who could thus theorize as well as flatter about animal 
spirits and Serene Highnesses, was capable of shutting 
his eyes to the most ordinary facts, and believing 
brutes to be machines. 

B. Do not undervalue this great man: he is the 
true author of all the modem discoveries in mathe- 
matics. He made the greatest step that ever man 
made since the discovery of algebra, which is lost in 
the obscurity of remote ages : I mean his application 
of algebra to geometry, the source of all that is most 
valuable and sublime in thie stricter sciences and in 



• ••Thwr, hapfpier, »weeter/* — Epist.., Pars I., Ep. xxvii. 
t '* The proof of a more-aolid and more loftv vnderstanding. 
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natural philosophy. But assuredly his physical and 
psychological speculations are much less happy; al- 
though it was no mean fame to be the author of a 
treatise, the answer to which was the first work ever 
composed by man — ^Newton's * Principia.* But I was 
coming to the controversy on Instinct. An ingenious 
clerg}Tnan of Cambridge, Henry More, objected to the 
doctrine of the great philosopher, as laid down in that 
treatise to which we have been referring, on Method ; 
and he began by describing the doctrine as denying 
sense and life to brutes. He speaks of Descartes' 
genius, " chalybis instar rigidum et crudele, quod uno 
quasi ictfi omnium ferme animantium genus vita ausit 
sensuque spoliare in marmora atque machinas ver- 
tendo."* This he repeats in various ways, and argues 
against, as the doctrine of Descartes. 

A. Nothing in what we have read out of Descartes' 
own writings justifies this. Is there any other passage 
to which More can allude ? 

B. He refers expressly to the passage in the 'Trac- 
tatus de Methodo,' and discusses the argument there 
given from the want of speech. But there remains a 
letter of Descartes to a certain great personage (ad 
Magnatem quondam), in which he repeats the doctrine 
of the treatise at somewhat greater length, but using 
the same comparison of a clock, and using it as a com- 
parison. His whole contention is, that they, the brutes, 
have not reason like us, which he terms sometimes 
" intellect," or thought — " intellectum vel cogitationem." 
But that he means reason, and does not mean to assert 
that brutes are machines, seems plain from this, that 
in the same passage he allows them natural cunning, 
or craft, as well as strength — " imo et puto nonnullos 
(aiiimantes) esse posse qusB naturalibus astutiis in- 
structae sunt quibus homines etiam astutissimos de- 

* "Rigid and heartless like steel, which, as by a single stroke, can 
deprive almost aU animals of life and sensation, tanuDg th^ into marbles 
and machines.*'— .^put, Pars. I., £p. Uvi 
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cipiant."* This is anything rather than describing 
them as mere machines.f 

A, But what does Descartes reply to his corre- 
spondent's letter, in which he represents that to be his 
doctrine ? Does he object to Mr. More's statement? 

B. Why, singularly enough, he does not in distinct 
terms repudiate it, though this may be owing to his 
supposing that, as he had used the comparison of the 
clock, Mr. More is also speaking in the same terms, 
especially as Mr. More had professedly used figurative 
language, and spoken of Descartes' cutting off all ani- 
mals as with a sword. But he speaks certainly in this 
answer J more strongly than elsewhere. " J have dili- 
gently inquired," says he, " whether all the motions of 
animals came from two principles, or only from one ; 
and as I find it clear that they arise from that principle 
alone which is corporeal and mechanical, I can by no 
means allow them to have a thinking soul. Nor am I 
at all hindered in this conclusion by the cunning and 
sagacity of foxes and dogs, nor by those actions done 
by animals from lust, hunger, or fear ; for I profess to 
be able easily to explain all these things by the sole 
conformation of their limbs." He adds, that though 
he sees no proof of the affirmative proposition (of their 
having a thinking principle), yet he also admits there 
is no proof of the negative ; and he then comes back to 

♦ "Nay, I also think there may exist some brutes endowed with 
natural cunning to deceive the most cunning of men." — EpisL, Pars. I., 
p. 107. 

t He afterwards, in the same letter, says, that although brutes da 
nothing to show they can think, yet it may by some be supposed that as 
they have limbs like our own, so thought (cogitatio) may be joined 
with tha««e limbs, as we know it is with our own, although in them the 
thinking principle (cogitatio) may be less perfect than in us. *' Ad quod," 
fiaj'S he, " nihil est quod respondeam nisi quod si ilia cogitant ut nos, 
animam etiam ut et nos immortalem habent, quod non est verisinkile ;** 
["To which I can only answer, that if they think as we do, tliey must 
also have, like us, an immortal soul, which is not probable;"] and he 
proceeds to say, that oysters, sponges, and other imperfect animals, caa 
liardly be supposed immortaL 

f. Pars. I., Ep. IxviL 
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his fayourite topic of its " being less likely that worms 
should have immortal souls, than that they should 
move like machines;" and again refers to the want cf 
speech. 

A. How any man who ever saw dogs in a field 
pointing, or greyhounds chasing a hare, or still more, 
dogs sleeping and manifestly dreaming without any 
external object to excite their senses or motions, or 
who had observed birds taught tunes, could ever sup- 
pose them mere corporeal or material mechanism, 
things made of dead matter and without life, I can- 
not comprehend. 

B. The best of it is that he positively affirms they 
have Ufe. The letter I have just been reading from, 
and in which his doctrine, if anywhere, is stated the 
most explicitly, concludes by warning Mr. More not 
to suppose he denies them life; and it is remark- 
able that he uses the very words mta and sensus, 
which Mr. More had represented him as refusing to 
brutes — "VeUm tamen notari me loqui de cogita- 
tione, non de vita vel sensil. Yitam enim nuUo animali 
denego."* 

A. Then what does he mean by hfe and sense ? 

B. He goes on to tell you, " utpote quam in solo 
cordis calore consistere statue;" mistaking the indi- 
cation or effect of life for life itself. He adds, " nee 
denego etiam sensum, quatenus ab organo corporis 
pendet/'t Now, can it be that Descartes really sup- 
posed he had taken a tenable distinction here between 
mind in man and in brutes ? Or that there could be 
any perceptible difference between a machine endowed 
with life and sensation, and capable of imitation, of 
learning, and of much cunning — and a body animated 
by a mmd ? To speak of sensation as depending upon 

* ** I would have it borne in mind, however, that I am speaking of 
thought, not of life or sensation, for life I deny to no animal." 

f ** Nor do I deny them sensation, in so £ur as that depends upon tbe 
i>i£fans of the body.** 
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the corporeal organs is either unintGlligible or it is a 
begging of the question, and the very same definition 
might be given of our own sensation — nay, is given of 
it by the materialists, who hold our mind to be the 
mere result of a physical organization. Yet with 
these Descartes differs more indeed than with all 
others. 

A. I cannot help thinking, on the whole, that it is 
very possible this great man may have only meant to 
deny the brutes a reason, or mind like ours, a power 
of ratiocination, and not to consider them as mere 
machines. But I am clear of one thing, that if he 
did mean the latter, a more untenable doctrine never 
was broached upon this, or indeed upon any other 
subject. 

B. We may, therefore, I conceive, pass over this 
theory altogether. But another and a greater man 
has been so pressed with the difficulties of the subject, 
that he has recourse to a very different supposition, 
and instead of holding the Deity to have created brutes 
as machines without any mind at all, he considers their 
whole actions as the constant, direct, and immediate 
operation of the Deity himself. Such is the doctrine 
of Sir Isaac Newton, which is saying enough to prevent 
any one from hastily rejecting it, or rashly forming his 
opmion against it. 

A. Does he not mean merely to derive the actions 
of brutes from a perpetually superintending and sus- 
taining power of the Deity, as we ascribe the motions 
of the heavenly bodies to the same constantly existing 
influence? He probably only means tliat the brute 
mind, having been created, is as much under the Divine 
governance as the material powers, qualities, and mo- 
tions are : in other words, that mind was created, and 
matter was created ; and that still the actions and pas- 
sions of both are constantly under the guidance of the 
Creator. So that Sir Isaac Newton would no more 
deny the separate existence of the mindB oi XscuX/^r 
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than lie would the separate existence of their bodies, 
or of the heavenly bodies. 

B. Here are his own words. The passage occurs 
in the famous 31st Query, or General Schohum to the 
* Optics ;'* and you see that, after recounting the struc- 
ture of animal bodies as proofs of design, he adds, 
"And the instinct of brutes and insects can be the 
effect of nothing else than the wisdom and skill of a 
powerful, ever-living agent, who, being in all places, is 
more able hj his will to move the bodies within his 
boundless umform sensorium, and thereby to form and 
re-form the parts of the universe, than we are by our 
will to move the parts of oiu* bodies." He proceeds to 
guard the reader against a supposition of the Deity 
being the soul of the world, or of brutes, or of His 
being composed of members or parts, stating that He 
only " governs and guides all matter by his prevailing 
power and will." So that you see he draws the dis- 
tinction between the mind or will of men, which influ- 
ences the motions of their bodies, and the influence 
which moves brutes ; plainly enough referring the 
latter to the Deity himself, as the primum mobile, or 
actuating principle ; for he allows tiiat the kind of ubi- 
quity or universal action to which you refer applies to 
our bodies, and I presume to our minds also, which were 
created and are sustained by Him. Of that no doubt 
can exist, because elsewhere he has laid down as clear 
this ubiquity, called, as you know, essential ubiquity, 
to contradistinguish it from potential or virtiuiL You 
find this plainly stated in the 'Principia' — ^here is the 
celebrated General Scholium : " Omnipresens est non 
per virtutem solam, sed etiam per substantiam" — " In 

* There is nothing more admirable for extent and generalization of viefr 
than this Slst Qaeiy. The happy conjecture respecting the nature of the 
diamond in the 2nd Book (Part II., Prop. 10), does not surpass the won- 
derful sentence in the query, where Sir Isaac Newton classes together, as 
similar operations, respiration, oxydation, and combustion. These .have 
since been discovered to be t^e same process. In Sir Isaac Newton's time, 
their diversity seemed as great as that between the diamond and chareoaL 
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ipso continentur et moventur universa, sed sine mutuS, 
passione."* Therefore it is quite manifest that, in here 
treating of Instinct, that is, of the operations of animals, 
he considers the Deity's action as different from that 
general direction which he ascribes to Him over matter 
and mind by His essential ubiquity. In other cases He 
acts on matter and mind, and in the case of mind, He 
acts on matter mediately or through the agency of 
mind, which mind He moves. But here He acts, ac- 
cording to Sir Isaac Newton, directly on matter, and is 
the moving and acting principle of animals ; and such 
has generally been the construction put upon his words 
as you have them here in the 31st Query. It has been 
80 stated by so popular a poet as Pope, and also, though 
with less precision, by Addison. The former takes the 
distinction, in his * Essay on Man,' between brutes as only 
having volition, which m them acts for both willing and 
reasoning: while men have the double faculty. He 
expresses himself with his wonted felicity : — 

** See then the acting and comparing powers, 
One in their nature, which are two in oure ; 
And Reason raise o'er Instinct as you can, 
In this 'tis God that acts, in that 'tis Man." 

Essay ^ Ep. iiL 

Addison in his 120th 'Spectator,' after giving many in- 
stances in which he jumbles together Instinctive and 
InteUigent operations, concludes with the remark, that 
" they can no more be explained than gravitation can ; 
and come not from any law of mechanism, but are an 
immediate impression from the first mover, and the 
Divine energy acting in the creature." 

A. This dogma of Newton is certainly great autho- 
rity — the greatest human authority. For it is the 
opmion — ^and, regard being had to the awful nature 
of the subject as well as the contemplative and religious 

* "He is omnipresent, not virtuany alone, bafr substantially" — " In him 
all things are contained and moved, bat withont mBtnally affecting each 
other." — Prindpia^ lib. iii., Sch. Gou 
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nature of the man, it is probably the well-considered 
opinion — of the greatest inquirer into nature that ever 
existed, and whose conjectures have been almost as 
happy, and are certainly quite as marvellous, as his 
complete discoveries. 

B, Observe, too, that it is the opinion of his maturer 
years. The Scholium to the *Principia' was added in 
the later editions — ^when written does not clearly ap- 
pear, but the second edition was published in 1713, 
and the third as late as 1726. The 31st Query to the 
* Optics' was added at a time which can be fixed better* 
The first edition of the * Optics,' published in 1704, had 
not the queries. The second, published in 1717, had 
ihem; and the third edition was corrected by the 
author's own hand a short time before his death ; from 
which corrected copy the one I am now citing was 
priiited in the year 1730, after his decease. But as 
ne first published this passage in 1717, and was born 
in 1642, he was then in his 75th year, and had long 
before made all his discoveries. 

A, I quite agree that as far as mere authority goes, 
no opinion ever had so great a weight — nevertheless 
we have the same illustrious man's authority, and ex- 
ample too, to teach us that it is by our own reason 
alone that we ought to be guided in philosophizing, and 
we must bring to the test of that canon even ms best 
<5onsidered opinions. 

B, This I of course freely admit. Let us, then, 
examine a little this doctrine of immediate interposition 
— ^which regards the work of the bee, for instance, as 
the direct and immediate operation of Divine wisdom 
and power. 

A, I need hardly warn you against being seduced 
by another bias, as powerful as Sir Isaac Newton's 
authority — ^the disposition we must have, if possible, 
to believe in a doctrine which, by exhibiting the finger 
of God as perpetually moving and working before our 
eyes, seems to bring us coostanily into ICs preseocet 
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as if we saw a perpetual miracle wronght, and almost 
enables us to commune with ilie Deity, as the Patri- 
archs did of old. The gratification to us, as men, of 
reaching this position, should not make us, as philoso- 
phers, open our ears the more readily to any unsound 
or inconsistent reasonings, assume facts on slight 
grounds, or, passing over flaws in the argument, re- 
ceive easily erroneous conclusions from what we see. 

B. Again I entirely agree with you. Far from 
making greater haste to reach a position so delight- 
ful, I should take the greater care of my steps, that I 
might not sUp and fall by the way : for that the road 
is sUppery, the hght glimmering, and the route over 
high ground, leadmg through precipitous passes, must, 
I think, be admitted freely. But let us step on 
cautiously as we have hitherto done. 

A, We left off with the deduction that brutes act 
from a principle, a thinking principle, a mental prin- 
ciple, something different from their bodies and from 
surrounding objects, but that they act towards an end 
of which they are ignorant, and accomplish that end 
without design, though very possibly they may also in 
so acting accomphsh some intermediate end of which 
they are aware, and which they intend to attain. 

B, We inay add another thing to the proposition. 
The end which they accomphsh blindly and instinc- 
tively is far the more important of the two, admitting 
that there is another and intermediate one. For, 
suppose your theory to be correct, that the soUtary 
wasp gratifies some sense in carrying caterpillars and 
the bee, in making hexagons and rhomboids, it is plain 
that this is a very trifiing matter ; it neither feeds, nor 
clothes, nor lodges her, nor her brood ; whereas, the 
purposes to which those works are subservient are the 
continuation of the species of the insects respectively— 
die greatest and most favourite end in nature. 

A. True ; and you may add another thing, which I 
allow, even if my theory be ever so certaimy correct 
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— ^that the only possible use of the intermediate end is 
the accomplishment of the other end — ^for if you grant 
me that the wasp carries caterpillars, and the bee 
makes geometrical figures, to please themselves, or 
gratify some sense, it is of no importance that either 
should receive that gratification: its only use is the 
unknown and unintended consequence of providing for 
the unborn issue. 

B. We are now then arrived at a very important 
height, from whence we may survey the subject cor- 
rectly and advantageously. 

A. Let us be quite sure that we have left no obstruc- 
tions, or rather that we have passed over nothing 
material — ^that we have left no objections in our rear, 
which may rise up and mock any inference we now 
draw. For instance, are all our facte clear ? As to the 
bee's architecture, some have questioned the theory. 
I have heard it said that what seems so perfect a 
structure, and so judicious a dividing out of tiie space, 
80 as to save room and work and material, is only the 
necessary consequence of placing a number of cylin- 
drical or globular bodies together; that if you blow 
many soap-bubbles in a basin they will, by their weight 
and pressure, settle into hexagons. 

B. There never was anything more absurd than 
what some, calling themselves philosophers, have said 
without a moment's reflection on this subject. fTo less 
a name than Buffon may be cited for such nonsense. 
There are two decisive answers: — First, the soap* 
bubbles will not make hexagons, although your eye 
may see straight Unes formed by then- intersections, 
but not one hexagon the least liKO the bee's will you 
find in all the foam; and next, there is not a single 
globe, or cylinder, or any figure like it ever made by 
awty bee. Huber has seen uiem, or rather had them 
carefully observed, when at work ; they first make a 
groove, and then form its walls into planes, and all the 
rait is a making of planes and angles one after the 
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other without any circular figures at all. So some 
one finding the eye of the bee to be a net-work, when 
'eatly magnified, and each mesh a hexagon, thought 
le had found out why the bee works in that figure. 
To which the answer was obvious, that men and other 
animals having circular pupils should, by parity of 
reason, work in circles. JBut another answer was just 
as decisive; that the light entering by a hexagon 
almost infinitely small no more helps the bee to tnat 
figure than if it entered by a circle or a square. Its 

Eaws and feelers are to work. Nay, suppose even it 
ad a small pattern hexagon ready made, would its 
working a large one on that model be at all less 
wonderful ? Not to mention that the hexagon is not 
the greatest wonder ; the rhomboidal bottom of the 
cell, and the angles which its three plates form with 
each other, and with the walls, are the wonder, and no 
one pretends to account for that. I pass over the 
form of the limbs ; nothing can possibly be deduced 
from them in the smallest degree fitted to aid the beo 
in her marvellous work. 

A. Have not some sceptical inquirers thrown other 
doubts upon the mathematical part of this great won- 
der ? I think I have heard something of the kind, as 
if Maclam*in, or whoever was the discoverer, had rather 
been fanciful, or over-refining, and that the bee had 
turned out to be not so good a geometrician as they 
had supposed. 

B. Here is a sample of those doubts — ^though they 
are not indeed, like Newton's sound conjectures, stated 
with the modesty of doubts — ^but somewhat dogmati- 
cally. It was the celebrated Maraldi who first measured 
the angles, and found them to be 109° 28' and 70° 32* 
respectively. Reamur afterwards set a young mathe- 
matician, pupil of Bernouilli, called Koenig, to find what 
were the angles that made the greatest saving of 
wax, and the result was by his analysis 109° 26' and 
.70° 34', bemg within two iLutes of his own meafiure- 
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ment, which measurement he had not communicated to 
Kcenig. But it turns out that the bee was right and 
the analyst wrong: for by solving the problem in 
another way I find that he erred by two minutes ; and 
other mathematicians, with whom I have communi- 
cated, distinctly find the same thing, and we have also 
found how the error crept in.* 

A, These angles must have been very nicely mea- 
sured ; for the difference of two minutes, or the 2000th 
part of the lesser angle, is very small indeed. How 
were the angles first ascertained ? 

B, Maraldi was a most accurate observer, and he 
gives the angles, as I have stated, 109° 28' and 70° 32' ; 
and he gives them to differ with the result of Koenig's 
calculus, which was made after Maraldi had measured 
— so ho could not have fancied the amount. But I 
have reduced it from measuring an angle to the easier 
operation of measuring a small line. If those are the 
angles, then it follows that the breadth of the rhomboid 
is exactly equal to the side of the hexagon, and you 
find it appears to be so. Also, if those are the angles, 
the rhomboidal plates are inclined to one another at 
the angle of 120 , that of the hexagon ; and you find 
they do not differ when you place them together, one 
within the other. However, I admit that this is not a 
very close admeasurement of such small differences; 
and I presume Maraldi must have employed a micro- 
meter. I have used one to compare the breadth of 
the plates and sides, and I certainly can find no in- 
equality. At all events, the bee seems entitled to the 
benefit of Maraldi's previous measurement, which had 
been thought to put her in the wrong, now that the 
analyst and not she has been found in error. This, 
liowever, is nothing to what follows. A Berlin 

* See this fuUy explained in the experiments and demonstratioBS 

relating to the oomb in this voluma There is some contradictiofi is 

Maraldi*s statement, M€m, Acad, des Sdences, 1712, pp. 810-312; bat 

the above measure has always been considered to be that whidi hB 

iiitended to state as his result. 



INSTINCT — THEOBT. 225 

academician, thinking, I suppose, to do a kindness by 
Frederic II., objected to the bee, that though, if the 
dimensions of the cell be given, the saving is as I have 
stated, yet there is such a great waste of wax arising 
from those dimensions as proves the saving of wax to 
be no object. He sets himself the problem of what he 
calls a minimum minimorum; namely, to find the 
proportion between the length and breadth of the cell 
which saves most wax ; and he finds it something quite 
wide of the actual proportions. Now, I went over this 
analysis, and again found the bee right, and the 
philosopher at fault; for he had wholly left out the 
hexagonal covering of the cell's mouth, which, whether 
for brood or honey, there always is ; and I found the 
actual or bee's proportions to save more than the aca- 
demician's, when this was taken into the calculation. 
I moreover found the sides to be so much thinner than 
the bottom, that a shallow and wide cell would have 
cost more, even independent of the covering at the 
mouth. Again, he admits the form chosen to suit the 
bee's shape, which the form he calls a true minimum 
never could ; but I show that it saves wax as well. 
Lastly, I have solved another problem of a hke kind, 
namely, to find the angles that save most of the fine or 
difficult work, which is the angular or corner-working 
evidently, and that also is the thickest part of the 
work necessarily. I find the solution dves the very 
same angles which the bee uses, and which also save 
wax in the other view. So that she has hit upon the 
very form which in every respect is the most advan- 
tageous, and turns out to be on all grounds right — as 
indeed we might well suppose when we recollect who 
is her Teacher. 

A. All this is most satisfactory, and it was worth 
stopping to state it. However, as we have made a 
pause before our next advance, it may be just as well 
to stop for a moment longer in order to consider what 
ihe bee's operation really is. How we &1io\)1<3l ^o \ft 
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work had we to build ceUs is plain enough. Suppose 
we had discovered, which we should do by mathema- 
tical investigation, the proper form, the due proportion 
o^ the width to the length, and the proper angles of 
the bottom or roof — then we should have drawings and 
plans ; and by these we should either cut our planks, 
if the structure were of wood ; or if it were of stone, 
which more resembles the bee's materials, and is, be it 
observed, much more difficult and comphcated to work 
with, we should, by those plans and by models or 
frames, rim our courses. It would be a mce and diffi- 
cult work to make this masonry, and would require 
the builder, both in hewing the stones and in putting 
them up, to follow the details of the plan in its parts, 
and witiiout any regard to the general figure or result. 
He would be wholly unable to succeed if he looked to 
that ; all his buildmg would be awry and out of the 
required figure ; his only chance is to make his plan 
exact, and his model-frames suit it ; and then he has 
instruments and tools, plumb-lines, squares and plumbs 
together, in order to raise his perpendiculars. By these 
he proceeds, for he cannot trust his eye or his hand a 
moment beyond the mere adjusting his work to his ior 
strument and his plan. Now the bee confessedly has 
neither plan, except what is in her head ; nor any model 
at all whereby to guide her hand ; nor any instrument 
to adjust her work to the plan in her head ; nor any tool 
to work with except her paw and her feeler, which is as 
her eye in doing the work. Then how does she work? 
B. Certainly, this is a most important consideration. 
We cannot trust our eye or our hand an instant. We 
have no exact perception of the line, and no steadiness 
in pursuing it. We have recourse to plans and instru- 
ments because we cannot form our fines by volition, 
that is, by having a form in our mind and by making 
om* hands follow that form. We therefore must first 
lay it down sensibly, and then guide our hands by 
material means. Thus we have no power of fonniiig 
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a dome, an arch, or a circle, or a perpendicular, or a 
level, or even a straight line at all, or any one line or 
form which we conceive in our mind. Far from being 
able to follow these lines in great works, as roofs and 
walls and excavations, we cannot even represent such 
forms on a sheet of paper by our handiwork. If we 
could do this we should work like the insect, who acts 
immediately, and not through the instrumentality of 
means. Unable to execute any purpose of our minds, 
as she does, we have recourse to instruments. We en- 
deavour, as far as we can, to reduce everything to a 
physical or material process — ^to exclude mental opera- 
tion or agency altogether — ^to make the whole a mate- 
rial, or as we call it, accurately enough, a mechanical 
operation. Reason no doubt has taught us to do so ; 
but it has taught us a general rule ; and there is little 
or no reason, little or no operation of the mind, in its 
application to the particular cases. On the contrary, 
the use of the rule or method is that it precludes the 

r ration of the mind as much as possible, and makes 
whole physical, or nearly so. To take an instance 
--we reduce, by engraving or printing, the whole opera- 
tion of drawing a picture, or writing a page, to turning 
a lever, which does the work for us. So in building, 
though there is less mechanical facility, we guide our 
hand by the instruments employed and the lines drawn, 
making the operation as mechanical, as little mental, as 

Csible. The bee's operation is all mind together. She 
no plans, no instruments, no tools. It is as if by 
waving our hands among plastic materials we formed 
walls, and domes, and columns, and never deviated a 
hjur'sbreadth from the perfectly accurate plan. I am 
yery decidedly of opinion that this essentid difference 
between the works of Reason and Instinct is of the 
greatest importance to our inquiry: for nothing can 
more show the peculiarity of the instinctive operation ; 
or more prove that the mind of the agent is as it were 
the macmne, and the instrument, to perform lik^^^oi^) 
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and to perform it with an unerring certainty and with 
absolute perfection. 

A, Does this, which appears to me, as it does to 
you, a most important consideration, bring us at all 
back towards the ground of Descartes, which we had 
passed over as forming a position wholly untenable : I 
mean, that the insect is a mere machine, fashioned by 
a perfectly skilful mechanic, and wound up to perform 
the functions which he designed ? 

B. Certainly not. The proposition which we have 
just been deducing from the facts is rather of a kind 
the very reverse : it affirms that the insect's mind per- 
forms tne whole operation ; it makes the insect's mind 
the machine, if I may so speak. But let us see to what 
it also leads or seems to leiad us. We perceive there is 
mind at work, action exerted, effect produced ; but we 
see that the mind is quite unconscious of the effect, and 
that the action works to a purpose which the mind 
never contemplated. There is a thing done, an im 
portant and rational thing done, but done by an agent 
who neither intends nor kiiows anything about it. 
Here there is design, but there is no designer — an 
action and an object no doubt; but that action per- 
forming, besides what the agent intended, knew, and 
did, something else (and that something the only im- 
portant thing), which the agent neither knew nor in- 
tended, and cannot possibly be said to have done at alL 
This by no means leads us back to Descartes' position, 
but does it not lead us to Sir Isaac Newton's ? The 
design is manifest ; the action is perfectly and surely 
adapted to it ; the purpose is with singular regularity 
effected ; must there not be a designer, and who can 
that be but the Deity ? There is none other that can 
be suggested even. Must it not be He ? 

A. Doubtless in one sense it must, as he is the de- 
signer of all we see. But how is he more the designer 
here than he is of the motions of the heavenly bodieB^ 
or the growth and germination of plants ? 
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B. As thus. In those cases there is nothing but 
matter affected, or acting ; whatever laws were origin- 
ally imposed on matter are followed ; whatever quahties 
first communicated to it are displayed : all is material. 
There was design in the original formation of it, in the 
prescribing those laws, and impressing those qualities. 
That design these bodies fulfil; they conform to the 
primeval and original intention of their being. But 
there is no renewed design, no repeated intention, no 
special and particular disposition in each case of action. 
The Deity made a stone, and made the earth, so that 
the stone falls to the ground by virtue of the general 
rule of their formation. He is not to be referred to ; 
he needs not interfere each time the support is with- 
drawn from the stone, in order to direct the path it 
shall take. If on that support being withdrawn some 
interposition were required to decide now it should go — 
for instance, whether it should stand still or not — 
although it be admitted, that if it move it can but 
move in the straight line downwards, the case would 
more resemble Instinct, though even here it would be 
different ; for it is as if each hair'sbreadth of the stone's 
motion required a new action to carry it on in its 
course. 

A. The Deity created matter so as to obey in each 
case certain general laws : so he created mind in like 
manner to obey certain laws in each case. Wherein 
do the two facts differ, the fact of material and the fact 
of mental action ? 

B, As thus. The moving power is wanting in the 
one case. The law is that matter shall act in a certain 
way, and mind in a certain way ; but is it the mind of 
the insect that acts when the whole mental process is 
wanting, namely, the knowledge, thought, and will? 
Its mind acts, subject not only to a general law, but to 
a particular impulse each time. Who gives the im- 
pulse ? Besides, your doctrine of the Deity creating 
the insect's mind such as to act so in gvyen dTe.\](m&\asL<2^jeii 
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applies quite as much to our Reason as to its Instinct. 
Let me, however, put a case : suppose we saw a man 
bom blind, to our own knowledge, without any teach- 
ing, and without ever having tried it before, move his 
fingers in the design of giving them exercise, as to keep 
them warm, &c., but hdding a pencil in them, and by 
the same act producing, unknown to himself, a beautiful 
and finished portrait, of perfect resemblance to the 
original : or suppose we saw a man who had been bom 
and hved in a foreign country, and was utterly ignorant 
of our language, of which he had never heard a word, 
write a letter m correct English, or a beautiful copy of 
verses, while only meaning to try whether a pen was 
well cut, or the ink rightly made — ^these acts are quite 
analogous to the Instinct of bees. Nay, we may take 
a nearer case, and suppose a man who never had learnt 
mathematics, and did not know a line from an angle, 
to solve on a slate a problem of great difficulty with 
perfect and unerring accuracy, and this while he was 
only trying the pen and the slate ; and suppose he then 
applied this solution to the combinations of a perfect 
tune-keeper, while he thought he was only cutting oflP 
tiie superfluous pieces of two lumps of brass and steel 
of which he intended to make weights, he being wholly 
ignorant of what a time-keeper meant. There is 
nothing more strange in this than the bee's architecture. 
It is indeed exact^, and in all its parts, a parallel in- 
stance. In all such cases (the exti*a thing done, and 
not known or intended, being far more difficult and 
more important than the thing intended and known to 
be done), we should at once pronounce that there was 
a miracle, because of the thing done being without the 
possibihty of the apparent agent doing it unassisted, 
according to the ordinary laws of nature. In other 
words, want of power in the immediate agent compels 
us to believe in the interposition of another agent having 
the power. There is dignus vindice nodus, and we call 
in the vindex. This is the foundation of all belief that 
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there must be sripernatural agency where the laws of 
nature are suspended. But in the cases put there is 
not only want of power, but of design. K want of 
pwer in the apparent agent drives us to suppose or 
mfer the action of another unseen agent, want of inten- 
tion or desi^ should drive us to infer the intending of 
another designer, and want of both power and intention 
should make us infer the thinking of a planner who 
intends, and the action of an agent able to perform the 
work : in other words, to infer the interference of one 
who has both the will and the power, each of which is 
wanting in the immediate or apparent agent. 

A, In the case you put of a miracle, there is a single 
instance, and because it is solitary, we say the laws of 
nature are suspended, and we call in supernatural aid. 
In the case of Instinct, it is the constant course ; it 
would be a suspension of the law, and a miracle, were 
it ever otherwise. It is as much part of the law of 
nature that the animal should do the thing in question 
without intending it, or knowing how he does it, nay, 
that he does it at all, as that man should do it knowingly 
and intentionally, or that the animal should knowingly 
and intentionally do those other things in which he acta 
rationally, and not instinctively. Therefore this case 
does not resemble a miracle. 

B. The case of a miracle I did not put in this way 
or with this view at aU. I do not say that the instinc 
tive act of the animal, or of man when he acts merely 
from. Instinct, as he does, though most rarely, are to 
be compared with miracles as being suspensions of 
natural law; but only that the same reason which 
makes us, when arguing from such suspension of natural 
laws, conclude that some power has interposed different 
from the powers acting under those laws, requires us, 
when argmng from the acts done by the animal without 
either design or power, to conclude that some a^^nt 
has interposed of power sufficient, and some intending 
and designing being of will fitted, te do 'ticks^ «j;:X&>3k 



232 DIALOGUES OK INSTIKCT. 

question. Suppose, to put again mj first case with a 
variation, we saw a blind man draw a likeness as often 
as he stretched his fingers with a pencil in them, and 
every foreigner of a certain class write good English 
verses as often as he tried a pen, and every man of a 
particular description make excellent time-keepers as 
often as he cut away the parings of the metal balls he 
was forming into weights — ^we should in every such 
instance of these general laws (as they could now be) 
have a £ight to draw an inference of one and the same 
kind. What would that be ? Manifestly that here the 
same thing was done without knowledge or intention, 
which in me other class of cases (those where reason 
and experience operated) was done by means of know- 
ledge, and with intention. For the gist of the question 
and the whole difficulty is this — ^that we have two classes 
of cases — ^the same act done in the one class knowingly 
and intentionally, and in the other, without knowledge 
or intention — ^and as in the vast majority of all acts 
taken together of all kinds of agents, we can see no 
such thing — indeed, cannot form the idea of such a 
thing — as an act without power and will to do it, or a 
thing resulting to all appearance from intention, because 
in itself such a thing as we should do if we intended a 
given thing, and yet without any Being to intend, so 
we are compelled to infer the power, that is, the know- 
ledge of the intender. 

A. Indeed, it must be observed, that when we speak 
of a miracle we mean, and commonly do mean, two 
things, not only the fact seen of the laws of nature 
being suspendea, but the inference drawn of some power 
interposing capable of suspending them, and therefore 
above them, and having sway over them ; and this in- 
ference arises from the necessity under which we feel 
of accounting for the phenomenon observed by suppos- 
ing an adequate cause ; in short, from our being unable 
to conceive anything done without a cause. The 
ordinary powers with which we are acquainted fail to 
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account for this event, and we therefore infer another 
power to be in operation. 

B. Certainly it is so ; but then this is precisely the 
case with Instinct, as compared with the other pheno- 
mena, namely, those things done with both knowledge 
and design on the part of the agent, that is, things m 
doing which the agent is known to us, and intends, and 
knows what he does. Suppose, according to the case 
so well put by Paley, in the beginning of his book, — 
suppose you find on a common a watcn going and pro- 
ducmg manifestly an effect according to its construc- 
tion ; this would show a design in its maker ; but only 
a former, or bygone, a spent and executed design. 
Nothing would be seen designing or intending, as it 
were, before your eyes. Suppose, then, you saw the 
watch, or other machine, making a second and third 
machine, but not by mechanical contrivance — for that, 
too, like the case put by Paley, would still only be 
evidence of a former, or bygone, or executed design,— 
you must suppose a new watch to be made before your 
eyes without any material agency, or, which is the same 
thing, made by a machine wholly incapable of perform- 
ing the operation itself. Then you would necessarily 
infer from these the existence of some being, some 
thinking and designing and skilful being, capable of 
doing what you saw, that is, of making the machine ; 
and you would suppose this just as much if you saw an 
incapable body performing the operation, as if you saw 
the operation performed without any visible or sensible 
material agent at all. Now, this is precisely the case 
of the bee : it is the incapable body or being. 

A. May it not all be said to be only another inference 
of original and general design, as we deduce that con- 
clusion from the structure of the limbs of animals, and 
the functions suited to that structure which those limbs 
perform? 

B. Even if it were so, there is the broad distinction 
between mere mental and mere physical ag^^iic;^ % ^sQl^ 
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the difference between the inferences to which those 
agencies respectively lead. But I apprehend the differ- 
ence is ^eater still than this. The two cases are not 
at all the same or alike, hardly even analogous. We 
never know of matter, or any combination of material 
parts, acting or affected but in one way. We have not 
matter with, and matter without, gravity, cohesion, im- 
penetrability. But if the phenomena of instinct are to 
be regarded as only one class of mental phenomena, 
we have here two kmds of mind, endowed with wholly 
different qualities, and acting in wholly different ways ; 
one kind such that the being possessed of it neither 
knows nor intends what he is doing, and yet all the 
while does exactly as if he both knew and intended. 
Nay, in one case, the agent posses^g this mind is 
manifestly able to act ; in the other, he is as clearly 
incompetent in any way that we can conceive. If no 
being is here concerned except the apparent, and un- 
conscious, and impotent agent, it is like matter gravi- 
tating to a centre which does not exist : and then, to 
make the thing still more incomprehensible, and the 
difference between matter as subject to general laws 
and this case the more extreme, both these kinds of 
mind are found in the same individual ; for he some- 
times uses, as it were, the one, sometimes the other ; 
he sometimes acts knowingly and intentionally ; some- 
times blindly, as an instrument to do he knows not 
what, nor cares — as if we had a piece of matter, a 
lump of metal, for instance, which at one time was 
heavy, and at another flew about in the air. 

A, There is certainly a material difference ; and I 
should not much wonder if we were, sooner or later, 
driven by the extraordinary nature of the case to some 
new conclusion. These things have really not been 
sifted as they deserved. Men have rested satisfied 
with general and vague statements, and I suppose their 
attention has been too much engaged by the great 
curiosity of the facts connected with the subject to let 
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them closely reason upon the theory^ However, I 
must again recur to my supposition, and refuse to 
quit this position where we now stand until we have 
examined it more accurately. There are two kinds of 
mind, I will say. Then the Deity created two kinds 
originally. As he created two kinds of substance or 
existence, mind and matter, and as he endowed these 
with different qualities, so did he endow the two kinds 
of mind with different qualities. As he made matter 
solid and heavy, and made mind imperceptible to the 
senses, but endowed it with consciousness, so he gave 
the two kinds of mind different qualities — both of 
course must have consciousness, which I take to be 
the essence of all mind, at least we cannot conceive 
mind to exist without it — ^but one he made such that 
it could act rationally, knowing and intending all it 
did — ^the other such that it acted without knowing or 
intending. This hypothesis, you perceive, gets rid of 
the necessity of supposing a constant interposition of 
the Deity, unless in the sense in which He is said to 
interfere for the purpose of maintaining and executing 
the general laws which he originally framed for the 
whole universe. 

B, I perceive no such thing. I do not think your 
supposition at all meets the fact, or removes the diffi- 
culty, or dispenses with the other inference. In one 
sense I may grant your assumption, namely, if you 
only meant that the Deity originally willed tne animal 
should act in a certain way for a purpose which He 
foreordained, and which He yet concealed from the 
animal itself, though foreknown to Him, the Creator. 
But in the same way all rational acts and intentions 
may be said to have been foreknown and foreordained 
by the Creator, which indeed seems, at least in the case 
of an intelligent agent, only to mean that with the 
Deity there is no such thing as present and future, but 
all things are seen as present. But then this resolves 
itself into saying that the Deity originally Am^xvadL^sA 
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ordered the animal's acts ; and that this is the same 
thing as if He actually superintended and did each act 
of tiie animal at the moment of action — which is the 
same thing with saying that the Deity constantly acts 
and not the animal, and that is the theory in question. 
But, in any other sense, to what does your objection, 
or the hypothesis put by you in order to escape the 
conclusion, amount? Only to this, that the Deity 
created the instinctive mind such that it acts without 
knowledge or intention, exactly as the rational mind 
acts with both the one and the other. Now the theory 
of course never meant to deny that the instinctive mind 
was created by the Deity, and endowed with certain 
qualities. Sir Isaac Newton expressly excludes the 
supposition of the Deity being the anima mundiy or 
the soul of any part of nature, and clearly never in- 
tended to represent Him, as Himself the soul of animals, 
but only as constantly guiding that soul. But the 
theory holds that the mind being endowed with certain 
qualities originally and at its creation, those qualities are 
summed up m this one, namely, to act, and to act qiuisi 
mind, but without knowledge or design, and yet to 
produce all the effects of both, and, moreover, that this 
constitutes the whole of the qualities of instinctive 
mind. This mind therefore was created such that it 
must always be the bUnd instrument in the Creator's 
hands; its knowledge and design, by the hypothesis, 
reside as it were out of itself and in some other intel- 
ligent being, that is, in the Deity, who is to supply at 
each instant, the knowledge and design wanting in the 
animal mind, or to know and intend for it — and whe- 
ther the Deity performs this operation, exercises know- 
ledge and intention, beforehand and once for all, or 
constantly and continually at all times, seems an immsr 
terial distinction referable to the former head of the 
alternative. The question always recurs — Was a mind 
created of such a species that it could act qiuisi mind 
without knowing and intending ? Is not that contrary to 
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the nature and essence of mind ? Nay, is it not a con- 
tradiction in terms ? And is not your whole hypothesis 
of two kinds of mind grounded on a false position, which 
supposes a substratum to be endowed with various qua- 
lities, and then, iu order to make two kinds of that 
substratum, confounds the qualities with the essence ? 
For what is mind but that which thinks, knows, wills ? 
If there be no knowledge, will, intention, at all, mind 
is not concerned in the operation, and we come to the 
Cartesian hypothesis, that the animal is a machine. 
Therefore knowledge and design there must be ; and 
it must either exist m the animal mind or in some other 
mind which uses or employs the animal as an instru- 
ment. Can this higher mind do so beforehand, or 
otherwise than bv constant operation, that is, constant 
exertion of itself ? 

A. Then are we not getting either to the Deity 
being the soul of the animal, or to the mind of the ani- 
mal having none of the qualities constituting mind ? 

B. We may suppose the mind to be the mere power 
of ffivinff voluntary motion to the Hmbs, and to consist 
of no otfer quality: unless it thinks and intends. Then 
the Deity may have suffered it to have these powers, 
and to L them in some things, and there 4 ow^ 
intelligence does not interfere; but not to use such 
powers in other things, and there His intelligence does 
interfere. 

A. There is knowledge and intention in thi animal. 
The bee, for instance, knows it is carrying wax to a 
given place, and placing it in a given direction. So 
&r as the thing is done, the agent knows, and wills, 
and intends what it is doing, and this in every possible 
ease of instinctive action. 

B. But the whole question arises, not upon what the 
bee knows and intends, e.g., putting particles of wax 
in a place, but upon what she cannot possibly know 
anything about — the giving her work a peculiar form, 
most difficult to discover at first, most adyaa^^<^\>&i^'e 
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a certain end, and still more difficult to follow and work 
by even when discovered. The question always is, who 
designs and knows these things unknown to the bee ? 
And we cannot conceive the Deity acting thus origi- 
nally through a future and non-existing animal; al- 
though we can easily enough imagine Him acting 
through an existing ammal at the time. This is sup- 
posable on the theory of essential ubiquity, or indeed 
upon any theory of ubiquity, even virtual. It merely 
requires ubiquity — ^whether of essence, or of power — 
some ubiquity — which no one denies who believes in a 
Deity at all. 

A. A child shall place together different lines and 
angles, or other parts of figures, so as to form certain 
diagrams. The figures he thus unwittingly makes 
have certain properties quite unknown to him. All he 
intends or knows is to put the parts together ; the rest 
is consequential, arising from the necessary relations 
of number and figure : so in cases of physical or con- 
tingent truth : he may do, and mean to do, and know 
that he is doing, what will form a certain combination ; 
but the laws of nature acting on that combination, 
produce, unknown to him, effects which he never in- 
tended, and knew nothing of; as if he mixed sulphuric 
acid and oil of turpentine, and there was an explosion ; 
or an acid and an alkali, and there was a neutral salt 
and a crystallization. 

B. This, when examined, we shall find either to be 
a case wholly different fi'om the one in question, or to 
be only idem per idem, as lawyers say when they have 
a case put which is like enough to the one in hand, 
but just as difficult to resolve ; so, in either way, tiie 
argument will remain unaffected. K the child plays 
with the things at random, and they happen to fall 
into a certain shape once, or it may be twice, that is 
tjertainly not the case of the bee, which regularly, and 
without ever failing, always makes the figure required; 
and, upon being obstructed in her operatianSy vanes 
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her means t31 she can again attain the particular form. 
K, on the other hand, the child places the things always 
accurately in the same way, then the case not only 
resembles the one in question, but becomes identical 
with it ; all the arguments and all the difficulties apply ; 
it is exactly idem per idem. So again, if the chUd 
does a certain thing with knowledge and design to do 
that and no more, leaying the rest to be done by some 
law of matter unknown to it — ^this is not the case of 
Instinct; for the bee does all that is done by the 
operation of mental agency; the wall, the hexagon, 
the rhomboid, are all made by the bee's hving power ; 
she does not place wax and leave it to fidl into 
hexagonal forms, as we mix salts and leave them to 
crystallize into cubes or hexagonal prisms ; she forms 
the figures herself, and when she has done her work 
nothing remains to be done further by any law of 
nature. But if the child makes a combination con- 
stantly and correctly, say some useful substance not to 
be made by accident or random working, then the case 
becomes the same, and the argument is not affected by 
it in any way. 

A. Tou often complain of my obstinacy; which I 
call sometimes caution, and sometimes slowness, ac- 
cording as I may be in a self-complacent or a modest 
humour. 

B, Then, as I do not remember ever to have seen 
you in the former state of mind, I am sure you must 
always call it slowness, which no one else ever called 
it; but I will call it caution, and ask what more it 
leads to? 

A. To this — ^that I would agsun hanker after my 
doctrine of general laws, primarUy impressed on matter 
and mind both. You argue, and argue justly, that the 
operations of matter and of mind are to be kept apart ; 
you allow that the material operation is exphcable by 
and referable to general laws; you allow, too, that 
whatever is wrou^t by the operation of lodxid, %s:&b^ 
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AS such, is explicable by and referable to general laws 
of mind, originally imposed, e.g,, to desire what is 
agreeable to it by its general constitution; to reject 
what is by the same constitution disagreeable. But 
you say that we see, in the case of instinctive actions, 
operations for which desires and aversions will not 
account, and operations carried on as if by the most 
refined and correct reason, and yet without any mate- 
rial or physical interposition ; that is, vrithout any in- 
strumentality whatever, as if a cast were made without 
a mould, or a print without a plate. From hence you 
say it is difficult to understand how there should not 
be here an intelligent being, as well as mere desires 
connected with the senses — ^a cause connected with the 
understanding. Now, hankering as before, I still ask 
— ^though perhaps, after our long argumentation, with 
somewhat diminisJied confidence — may not this be 
accounted for by supposing a general law adapting 
and adjusting afl the proportions beforehand? May 
not the Deity have originally appointed the taste or 
desire of carrying caterpillars in the sohtary wasp, for 
instance, exactly to the very number required to feed 
the worm after born, when, by the laws of matter, the 
egg shall have been hatched and the grub produced? 
So may not the bee form her hexagons and her rhom- 
boids, in consequence of a gratification felt by a fore- 
ordained law of her nature, m following those lines and 
angles, and no other ? 

B. That this is barely conceivable I may perhaps 
admit. But it is wholly unlike any other operation of 
the senses and desires of which we have any know- 
ledge. It means this, that each desire is so nicely 
adjusted as to produce in the animal the effects of 
reason and intention in man, or of reason and intention 
in the same animal when acting with design and know- 
ledge, and not instinctively. The bird is to have a 
pleasure in bringing sticks or moss to a certain place, 
just at a given tune, and putting them in one position 
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— the solitary wasp, in bringing, and only in bringing, 
for it never tastes, a certam number of caterpillars, 
and to have no gratification in bringing one more, but 
the strongest desire, because a sensible pleasure, in 
bringing the eleventh as much as the first — also no 
kind of gratification in carrying the eleventh to any 
other place than the same where all the other ten 
were put — ^also a like pleasure in forming the hole for 
them, without the least regard to the use she is to 
make of it, nay, ignorant beforehand of its being to 
have any use; and yet all the pleasure of carrying 
caterpillars is to consist in carrying them to that par- 
ticular hole, and there is no gratification to be derived 
from carrying them to a place one hair'sbreadth on 
the right or the left. Still more — ^it means that the 
bee is to have such a gratification as proves irresistible, 
and occupies her whole life, in tracing certain lines 
and angles ; and yet this strong desire is so far under 
control, even of reason, that on obstacles being inter- 
posed, other lines and angles are to be made, reason 
suspending the desire for the moment. So that the 
law originally imposed, and the quality impressed on 
the mind, was not one and mflexible, to do a certain 
act in all circumstances, viz., to follow the impulse of 
the desires implanted, and which form the animal's 
nature ; but it was a law or order coupled with a 
condition, and, as it were, givmg a discretionary power 
provisionally, or a power to be used in certain circum- 
stances ; it was as thus — a law or order to do a certain 
thing, to obey the impulse of the desire, unless certain 
events shall happen; and then and in that case to 
cease following the impulse of the desire, and to follow 
another guide, or rather to use a faculty, namely, 
reason, and act according as it should direct, allow, or 
recommend in the circumstances. Now, in the mere 
union of desires with reason, while the desires act 
blindly by impulse and the reason with discrimii^tion) 
there is nothing at all inconsistent or incoixv^T^eiti^^^N 

B 



242 DiALoauEs on instinot. 

it is the ordinary case of all mental operations. 
But the peculiarity of the case now supposed is that 
the desires act exactly like reason, producing the very 
same effects unknown to the agent which reason does 
with his knowledge. Are we not then calling different 
things by the same name, when we say that it is the 
Influence of desires and appetites which makes the bee 
form her cell and the spider her web ? Might not the 
same kind of argument be applied to the operations 
admitted on all hands to be those of reason, for 
example, the investigations of Newton or Lagrange? 
Might it not be said that they were influenced by an 
irresistible propensity, from deriving some gratification 
in drawing one line and using one divisor rather than 
another ? But we know this not to be the fact. Why 
and how? Only from their statements and our own 
consciousness. But for this, the same argument might 
be used, and no one could refute it. So in the case of 
the animal we argue thus, because we cannot ask her 
and learn how she works. The impulse (it must all 
along be borne in mind) of which the argument speaks 
is a physical one, i.e.y the effect of some external 
object, or, which is the same thing, some operation of 
the animal's bod^, on her senses ; it is a gratification 
of this specific kmd which the explanation assumes — if 
not, it explains nothing. Then how Uttle resemblance 
does any such gratification which we can form any 
idea of (leading the bee to her lines or angles, and the 
solitary wasp to her carriages and deposits) Dear to what 
we know and feel to be the ordinary nature of physical 
gratification, and the desires connected with it. 

A. This consideration has much weight — ^I mean the 
way you put the question as to the mathematiciaDfi. 
It seems to show that we have just the same right, in 
the case of the animal's instinct, to conclude in mvoor 
of design and reason, and an intelligent agent, and to 
conclu& against its being animal impulse or the direot 
operation of the physical senses, as we should haife. 
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did we see the mathematicians at work, observe their 
process, and mark the result congruous with that pro- 
cess, before we spoke to them on the subject of how 
their working was conducted. Indeed it is remarkable 
that we are m point of fact just as much without the 
evidence which the thus inquiring of them would afford, 
as we are in the case of the animal ; for who ever asked 
the question of either Newton or Lagrange, and yet 
who doubts that both worked their problems from 
knowledge wiA intelligence ? The reason why we do 
not ask them is, that we have no kind of doubt in our 
minds; the view of the operation is enough for us. 
This is because we say to ourselves, " K I did so and 
so, I know it would be from knowing and meaning to 
do so and so, and not from any phyacal gratification.'* 
This inference we transfer to others, by saj^, " There- 
fore I beUeve they act in like manner." 

B. Certainly ; and this, observe well, is the founda- 
tion of aJl oi reasoning as to design. The only 
argnment we ever have or can have in favour of any 
intelligent cause, from seeing the adaptation of means 
to ends, on surveying the works of nature, is, that, if 
we had done so and so, we should have had the design. 
All we see is tiie fact of an adaptation ; the inference 
of a cause, or of a designing being, rests on the kind 
of reasoning you have just stated. So that in reality 
we have reached this important position, that our argu- 
ment for the existence of a designing cause at all in the 
vniverse rests on no better, indeed no other foundation 
than our argument that instinctive action proves an 
interposition of the Deity at each moment. 

A. I must further observe, however, that beside the 
great weight of this consideration as last presented, I 
feel the difficulty of the hypothesis of an original law 
generally imposed to be much aggravated by the 
consideration you adverted to at the same time, of a 
provisional and conditional law — a law to operate or 
not, according to circumstances, as if two \m^\<si&sc^ 
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had been giren to the animal, Instinct and Reason; 
for I feel the very gratuitous nature of this assump- 
tion ; and I know that there is not a greater proof ol 
our reasoning being merely hypothetical on any ques- 
tion than when we find ourselves obUged to mould, 
refit, and modify our hypothesis, in order that we 
may adapt it to the new observations of fact. 

B. But there remains a difficulty still more insuper- 
able in your way, which you do not yet advert to. 
The supposition of a law, and a provisional or con- 
ditional law, is all along founded on the assumption of 
a person to obey it, to act instinctively, unless a certain 
thmg happens, and then to use Reason till a certain 
other thing happens, and then to fall back upon Instinct 
again. What can be more gratuitous, not to say 
absurd ? The supposition that the Instinct is to cease 
and the Reason to begin in a certain event, implies 
that the animal acting by Instinct all the while was 
reasonable and intell&ent, else how could he know 
when to lay down his Instinct and take up his Reason? 
If I send a man to go straight on till he meets a mes- 
senger, or sees a finger-post, he is just as much a 
rational agent all the while he does not deviate from 
the way, as he is when, meeting the messenger or 
seeing the guide-post, he does deviate. So that the 
theory involves here this absurdity, that the instinctive 
action is all the while an intelligent and rational opera- 
tion, contrary to the supposition. I can really imagine 
nothing more decisive or demonstrative than this — and 
I purposely kept it to the last. 

A. Perhaps the end is not yet come ; you have asii 
nothing of the known errors or mistakes of instinct— 
and thus I reserve also my strongest argument to the 
last. I own that it was this consideration which, always 
meeting me, drove me to deny the Newtonian doctrine, 
and to find any or every other escape from it; for 
surely if the Deity is always acting, there can he no 
mistsJ^e — everything must be perfectly successful and 
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3uite certain. Yet how many cases of mistaken instinct 
o we see? Mules begotten; flies deceived by the 
smell of the stapelia to lay their eggs where they can- 
not breed the maggots, supposing the vegetable an 
animal substance putrefying ; and many others. Now, 
if this was only the result of similar desires originally 
implanted, there is no difficulty ; for the law would be 
to follow that smell, and this law is obeyed. 

B, Now, I really think you have just yourself an- 
swered your strongest argument ; for you admit there 
was that general law. Had it no design ? Doubtless, 
and but one, to lead the animal towards its food, and 
the nest for its young — the two great objects of all 
nature, preserving the individual, and continuing the 
species. Yet here they fail in particular instances, 
and do neither. Then is not this a defect or imper- 
fection in the general law, detracting, pro tanto, from 
its adaptation to work its undoubted purpose? The 
same Being gave the general law whom the Newtonian 
theory supposes to be the particular agent. Then is it 
not just as inconsistent with His perfections to believe 
He has made a faulty statute, as to suppose that He 
makes a mistake in particular cases ? Can there be 
any difference at all here ? 

A. How do we get out of this in the general case ? 

B. You mean, how do we answer sceptical, or rather 
atheistical arguments, drawn from these supposed errors 
or imperfections ? Only by saying, that as in the great 
majority of cases the design is penect, and the wisdom 
complete, it is probable that further knowledge would 
remove all apparent anomalies, and reduce everything 
to order, and to a consistency with perfect wisdom and 
skill. In truth, we always assume design, even where 
we cannot trace it. The physiologist never supposes 
any part which he sees produced, as the spleen, to 
have no use ; but rests satisfied that there is a purpose, 
.though he has failed to discover it ; and he hopes that 
it win hereafter be revealed to his inquirixig e>}^. ^ 
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when he finds apparent imperfection, he has a rights- 
nay, it is sound logical reasoning — ^to suppose, that 
further knowledge would prove it to be perfect, as in 
the vast bulk of cases he has found perfection. The 
instances of erroneous or defective instinct are as mere 
nothing compared to those of true or perfect instinct. 

A. We aLso approach here the argument on the 
Origin of EviL There is something to be said, though 
perhaps not much, as to the irreverent nature of me 
supposition that the Deity acts, considering the mean- 
ness or impurity of some mstinctive operations, and the 
triflingnature of others. 

B.ion may well say, not much in this; there is 
absolutely nothing at all. Our present argument only 
refers to physicsJ, and not to moral considerations. 
Moral feelmgs or actions are of course not instinctive 
at alL There is no blame where there is no choice — 
no knowledge — ^no intention — ^no reason. Then, as to 
indifferent acts ; there is nothing small, or mean, or im- 
pure in the Deity's eye. There is nothing in tbis more 
than is sometimes, without due consideration, urged 
against the doctrine of Essential Ubiquity. It all pro- 
ceeds upon, a forgetfulness that the Deity cares as much 
for one creature as another ; all are alike proofs of his 
wisdom ; all alike objects of his favour. So as to mat- 
ter ; there is nothing impure or disgusting, except in 
relation to our weak and imperfect senses, which are, 
for wise purposes, so formed as to delight in some 
things and to repudiate others. This is all relatiioe, 
and relative to ourselves and our imperfect nature. 
To the Deity it can have no appHcation. The struc* 
ture and functions of the maggot, bred in the most 
filthy corruption that can disgust our senses, exhibits, 
even to the eye of the philosopher, how cumbered so- 
ever with the mortal coil, as marvellous a spectacle of 
Divine skill and benevolence as the sanguiferous* or the 
nervous system of the human body, or me form of the 
most lovely and fragrant flower that blows; 
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A. I think the instinct of hunger has begun to ope^ 
rate upon my structure; whether stimulated by the 
operation of the gastric juice upon the coats of the 
stomach, or how otherwise, I do not stop to inquire. 
Nor do I apprehend that our good hostess's instinctive 
love of order and method would approve of our keep- 
ing dinner waiting. 

jB. Your own excellent mother was the pattern of 
that regularity, as of so many other admirable qualities ; 
and the intercourse of society was in this, as in far more 
important particulars, greatly reformed by her example. 
Therefore let us adjourn our farther discussion, of winch 
not much remains, at least not much that is difficult, 
till to-morrow 
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ANIMAL INTELLIGENCE.— (Facts,) 

A. It must be confessed, that for a subject so ex- 
tremely amusing as well as interesting in a higher 
view, Instinct has been giving us but uttle matter of 
entertainment. I question if any persons ever talked 
upon it for so many hours without almost a single 
anecdote, or illustration of any kind from the facts, 
which are inexhaustible in variety, and every hour 
present new matter of wonder. Indeed, those ordina- 
rily known are full of interest; and we have been 
gomg on with, I think, two, the bee and the solitary 
wasp, never even casting a look over the rest of this 
boundless and variegated field. 

B. Why truly so ; and the reason is plain enough. 
We had a problem to solve, and we set ourselves to try 
our hand at it. We assumed that the whole facts re- 
sembled those few to which we applied our arguments, 
or from which we drew our inferences ; and our choos* 
ing two was quite right and safe — ^indeed, one rather 
than two, for we have dwelt more on the solitary wasp 
than even the bee, because no question could ever hie 
made in her case of training or traditionary instruction. 
I do not at all repent of having pursued this course ; 
it has prevented digressions and distractions, which 
would have ensued, had we gone upon the facts at 
large. We should have been perplexed, sometimes by 
questions of evidence, sometimes by minute differences 
of no importance to the argument, sometimes by ana* 
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logles only calculated to mislead. Our way has been 
to pitch upon a good example or two, which in some 
sort embody the subject, as far as matter of fact is con- 
cerned — ^an abstraction of Instinct, as it were, without 
immaterial particulars — ^and to confine our reasonings 
and our illustrations to that. However, there can be 
no sort of reason why we should not now reward our- 
selves with a Uttle of the entertainment which, as you 
say, so amply belongs to this great subject. 

A. The Instincts which we have been considering 
as our choice examples, especially that of the bee, are 
certainly the most wonderful of all the animal pheno- 
mena. But the cases where sagacity is shown, and 
which seem really quite inconsistent with the doctrine 
that denies brutes all rational faculties, are most fre- 
quently cited to raise men's wonder ; and, as I take it, 
for this reason, that we set out with supposing the 
common animals to be wholly devoid of intelligence, 
and are astonished to find them sometimes acting as if 
they had it — ^while the operations of Instinct bemg in 
many brutes above what any degree of intellect can 
account for, we refer these to a totally different origin^ 

B. I quite agree with you. Perhaps one need not 
go much more now into examples of Instinct. None 
can exceed that of the bee, which has from the begin- 
ning of the creation been working, and all over the 
wond working, in the same maimer, upon the success- 
ful solution oi a problem in the higher mathematics, 
which only the discovery of the differential calculus a 
century and a-half ago could enable any one to solve 
without great difficulty at all ; and which a celebrated 
mathematician, who was devoted to the ancient geo- 
metry, though an adept also in modern analysis, when 
he solved, conceived that he had gained no small vic- 
tory for that favourite science by showing that it could 
solve this question of maxima and minima. 

A. Nevertheless, there are other wonders of a like 
kindy those which show Instinct to be as gcQa»\» m 
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manufiEu^tures as the honeycomb proves it to to excel 
in architecture. The paper-making of the wasp is of 
this class. She makes a paper as excellent as any 
manufacturer at Maidstone; she has been for sixty 
centuries acquainted with what was only discovered by 
men between five and six centuries ago — ^for I think 
the question raised by Meerman confined the discovery 
to the years between 1270 and 1302, though after- 
wards a specimen was produced as early as 1243. 
Moreover, when some of the more recent improve- 
ments, as the lengthening and equalizing the fibres, 
are considered, it is found that the wasp was all along 
acquainted with these useful devices also. 

B. I have observed, too, in examining her structures, 
that she makes two kinds of paper, white and brown, 
the former being fine cambric paper, and the two glued 
together by an excellent smooth and durable kind of 
cement. The white paper, I find, takes the ink as well 
as if it were sized. 

A. When stories are told to excite wonder under the 
head of Instinct, they generally relate not to Instinct, 
but to the Reason or Intelligence which animals show. 
However, there are other wonders of Instinct beside 
those we have been adverting to. The uniformity of the 
operations of animals of the same species everywhere 
and at all times is remarkable ; and the expertness 
they show fi-om the first clearly proves that instruction 
and experience has nothing at all to do with the matter. 
Bring up a crow under a hen or under any other bird, 
it makes as exact a crow's nest as if it were bom and 
bred in a rookery. 

B, So Maraldi found that a bee an hour old flew off 
to the proper flowers, and returned in a little time with 
two pellets of farina, then supposed to be the materia 
for making wax, now known to be used only in making 
bees breed, since the capital discovery of our John 
Hunter showed wax to be, like honey, a secretion of 
the animal. Nay, before birtii too tne animal works 
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tb an end, and with the same exact uniformity. The 
inimitable observations of the great Reaumur sidow that 
the chick, in order to break the egg-shell, moves round, 
chipping with its bill-scale till it has cut off a segment 
from the shell. It always moves from right to left; 
and it always cuts off the segment from the big end. 
There is no such thing as a party of what Gulliver 
calls "httle-endians" in nature. All these singular 
Instincts, however, regular and uniform though they 
be, are, when circumstances require it, interfered with 
by the rational process of adapting the means to the 
end, and varying those means where the end cannot 
otherwise be attained. But Instinct is regular and 
steady in all ordinary circumstances. 

A. The vast extent of the works performed by ani- 
mals, especially by insects, is no less wonderful than 
their iBsLctivi s^U. This arises from their immense 
numbers, and the singular Instinct whereby they always 
woit in concert when gregarious. What can be more 
astonishing than the work of the termites, or white ants, 
which in a night wiU undermine and eat out mto hoUow 
galleries a soud bed or table, leaving only the outside 
mell or rind, and soon will make that too disappear I 

B. Or the ant-hills in tropical countries, twelve and 
fifteen feet high, as if men were to make a building the 
height of the Andes or Blmalaya Mountains, when they 
are vain of havmg made the Httle pyramids ? But let 
us go to instances of the other class— of Intelligence. 

A. Had we better begin this new discussion by as- 
certaining whether or not the doctrine of a i^ecific 
difference between man and the lower animals is well 
founded ; or had we better begin with the facts ? 

^. I am upon the whole for beginning with the facts; 
and I should come at once, as we nave just been speak- 
ing of concerted operations of Instinct, to the case of 
the beaver, which is, under the head of Intelligence, 
almost as wonderful as the proceedings of the bee and 
the ant are under that of Instinct. 
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A. But before quitting the bee, and the ant, and the 
wasp, let us just observe their rational acts. They are 
nearly as notable as their instinctive ones. The bee, 
upon being interrupted by Huber in her operations, 
shortened the length of her cells ; diminished their 
diameter ; gradually made them pass through a transi- 
tion from one state to another, as if she was making 
the instinctive process subservient to the rational ; and, 
in fine, adapted her building to the novel circumstances 
imposed upon her ; making it, in relation to these, what 
it would have been in relation to the original circum- 
stance if they had continued unaltered. It is found, 
too, that the ant, beside the wonderful works which 
she instinctively performs, has the cunning to keep 
aphides, which she nourishes for the sake of obtaining 
from them the honey-dew forming her favourite food, as 
men keep cows for their milk, or bees for their honey. 

B. On this discovery of Huber some doubt has lately 
been thrown ; and do not let us trouble ourselves with 
anything at all apocryphal when the great body of the 
text is so ample and so pure. But the expeditions of a 
predatory nature are by all admitted. They resemble 
some of the worst crimes of the human race ; the ants 
undertake expeditions for the purpose of seizing and 
carrying off slaves, whom they afterwards hold in sub- 
jection to do their work — so that the least significant 
and the most important of all animals agree together in 
committing the greatest of crimes — slave-tradmg. 

A. With this material difference, that the ant does 
not pharisaically pretend to religion and virtue, while 
we bring upon rehgion the shame of our crimes by our 
disgusting hypocrisy. But the wasp, too, shows no 
little sagacity as well as strength. Dr. Darwin relates 
an incident, to which he was an eye-witness, of a wa^ 
having caught a fly almost of her own size ; she cut off 
its head and tail, and tried to fly away with the body, 
but finding that, owing to a breeze then blowing, the 
fly's wings were an impediment to her own flight, and 
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turned her round in the air, she came to the ground 
and cut off the fly's wings one after the other with her 
mouth. She then flew away with the body unmolested 
by the wind.* 

B, I have myself observed many instances of similar 
fertility of resource in bees. But perhaps the old 
anecdote of the Jackdaw is as good as any — ^who, when 
he found his beak could not reach the water he wanted 
to drink, threw into the pitcher pebble after pebble till 
he raised the surface ot the hquid to the level of his 
beak. Lord Bacon tells it of a Raven filling up the 
hollows in a tree where water had settled. 

A, Or the Crows of whom Darwin speaks in the 
north of Ireland, who rise in the air witn limpets and 
mussels, to let them fall on the rocks and break them, 
that they may come at the fish. It is said that animals 
never use tools, and FrankUn has defined man a tool- 
making animal ; but this is as nearly using tools as may 
be — at least, it shows the same fertilitv of resources, 
the using means towards an end. 

B, It does a little more. It shows the highest reach 
of ingenuity, the using the simplest means to gain your 
end — ^the very peculiarity for which Frankun's own 
genius was so remarkable. He could make an experi- 
ment with less apparatus, and conduct his experimental 
inquiry to a discovery with more ordinarv materials, 
than any other philosopher we ever saw. With an old 
key, a silk thread, some sealing-wax, and a sheet of 
paper, he discovered the identity of lightning and elec- 
tricity. Here we are instituting a harmless comparison 
between the bird and the sage : but the crow's genius 
is said once to have come in collision with the head of 
a philosopher in a less agreeable manner, when, mis- 
taking the bald skull of Anaxagoras for a rock, she let 
fall the oyster from such a height that it killed him. 

A. But there certainly must be allowed to be even 

* Zoonomia, Sec xvi. 16. 
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nearer approaches to tool-making, or, at least, to the 
use of tools, among animals. There are many insects 
which use hollow places, and some which use hollow 
reeds or stalks for their habitations. 

B. Indeed thej do ; and perhaps the most remark- 
able of all proofs of animal intelhgence is to be found 
in the nymphae of Water-Moths, which get into straws, 
and adjust the weight of their case so that it can always 
float — at least, Mr. Smellie says that when too heavy 
they add a piece of straw or wood, and when too light 
a bit of gravel.* K this be true, it is impossible to deny 
great intelligence to this insect. 

A. Why should we doubt it? The crow in rising 
and letting the mussel fall shows as great knowledge 
of gravitation as the moth in this case. 

B. But an old Monkey at Exeter Change, having lost 
its teeth, used, when nuts were given him, to tsie a 
stone in his paw and break them with it. This was a 
thing seen forty years ago by all who frequented Exeter 
Change, and Darwin relates it in his Zoonomia. But 
I must say that he would have shown himself to be 
more of a philosopher had he asked the showman how 
the monkey learned this expedient. It is very possible 
he may have been taught it, as apes have oftentimes 
been taught human habits. Buffon, the great adversary 
of brute mtelligence, allows that he had known an Ape 
who dressed himself in clothes to which he had become 
habituated, and slept in a bed, pulling up the sheets 
and blankets to cover him before going to sleep ; and 
he mentions another which sat at table, drank wine out 
of a glass, used a knife and fork, and wiped them on a 
table-napkin. All these things, of course, were the 
consequence of training, and showed no more sagacity 
than the feats of dancing-dogs and bears, or of the 
learned pig — ^unless it were proved that the ape on 
being tau^t these manipulations became sensible of 

* Transactions of Bcyyal Society of Edinboxgh, yoL L, p. 42. 



AlOMAL INTELLIGENCE ^FACTS. 255 

their convenience, and voluntarily, and by preference, 
practised them — a position which no experiments ap- 
pear to support. Smellie, however, mentions a Cat 
which, being confined in a room, in order to get out 
and meet its mate of the other sex, learnt of itself to 
open the latch of a door ; and I knew a Pony in the 
stable here, that used both to open the latch of the 
stable, and raise the lid of the corn-chest — ^things which 
must hare been learnt by himself, from his own observa- 
tion, for no one is likely to have taught them to him. 
Nay, it was only the other day that I observed one of 
the Horses taken in here to grass, in a field through 
which the avenue runs, open one of the wickets by 
pressing down the upright bar of the latch, and open 
it exacfly as you or I do. 

A. I have known, as most people living in the 
country have, similar instances, and espedally in dogs. 

B. But there is one instance of animals catching 
their prey in a way still more like the tool-making 
animal. I do not allude merely to the Spider's web, 
or to the Pelican's use of his large open pouch in fish- 
ing; but to an American bird, of which you find a 
curious account in the * Philadelphia Transactions.'* It 
is called the neun-todter by the Germans, as we should 
say the nine-killer, and is found to catch grasshoppers 
and spear them when dead upon twi&:s where the small 
bird8*^.ome on which it feeSs; for^the grasshoppers 
themselves it never touches. These are left, generally 
about nine in number (from whence its name), the 
whole winter, and they attract the birds of which the 
animal in question makes its prey. This is really usin^ 
one creature as a bait, in order thereby to decoy and 
catch another. 

A. It is certainly a singular and curious instance^ 
whether of Instinct or Intelligence. Are there not 
stories told of apes using a cat or some other animal — 

• Vol. iv. 
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I should suppose rather anything than a cat — ^to get 
chesnuts out of the fire ? — or what else is the origin of 
the phrase cat's paw ? 

B. Fable, I presume. Many fables have a real 
origin in fact : this, I suspect, has not. Monkeys, on 
the contrary, have been used by men to obtain fruit or 
cocoa-nuts, by pelting them, and their defending them- 
selves with a fire of nuts. 

A. That, however, is a plain instance of sagacity and 
imitation. They used missiles, as missiles were used 
against them. Some of our own belligerent measures 
of retaliation have not always been nearly so judiciously 
contrived, 

B. No : we once, by way of retahating on Napoleon, 
helped him ; as if the monkeys had pelted themselves, 
instead of throwing at us. However, an unexception- 
able authority, Captain Cook, or at least Captain King, 
in Cook's last vovage, has a singular instance of saga- 
city in the use of means, and almost weapons, in Bears. 
Here you have his account of their mode of hunting : 
**The wild deer (barein) are far too swift for those 
lumbering sportsmen ; so the bear perceives them at a 
distance by the scent ; and, as they herd in low grounds, 
when he approaches them, he gets upon the adjoining 
eminence, from whence he rolls down pieces of rock; 
nor does he quit his ambush, and pursue, until he finds 
that some have been maimed."* 

A. Certainly, such a well-attested fact as this is very 
important, and worth a thousand stories of lions and 
jackals. But you spoke of coming at once to the 
Beaver, as the parallel to the Bee. 

B, Certainly it is, and may be called, in respect of 
its works, the Bee of quadrupeds, or if you will, of In- 
telligent animals, holding among them as high a place 
as does the Bee among Instinctive creatures. Never- 
theless, there may be some doubt raised how far Instinct 

* Cook's Third Voyage, vol. iii., p. 306. 
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has a share in his operations. They are of great uni- 
formity : all packs or companies of beavers, and at all 
times, build the same shaped structure, and resemble- 
one another closely in matters which are arbitrary, and 
therefore cannot be considered as the result of experi- 
ence or reflection — cannot be dictated by circumstances. 
This, however, opens a question of some difficulty, 
which, according to the plan we are pursuing, may be 
left to the end of our discussion, after we shall have 
gone through the facts. In considering the beaver, I 
think we shall do well to follow Buffon, as we did upon 
the ape, because he purposely rejected everything 
marvellous or doubtful m the accounts he had received 
from travellers, and these must have been numerous, 
for Canada was then a French colony. Those singular 
animals assemble in bodies of from two to four hundred, 
and choose a convenient station in the lake or the river, 
having regard to the slope of its banks and their woodi- 
ness, but also, no doubt, to the frequency of floods in 
the water. If it is a lake, or a river that varies little 
in its level, they build their huts without any further 
structure, but if the level changes much, they construct 
a dam or dyke, what we call a breakwater, extending 
eighty or a himdred feet across, and ten or twelve 
broad: they thus keep the water nearly of the same 
height, at least they thus always obtain a sufficient 
depth of water. They then work in concert on the 
wood, gnawing the trees and branches to suit their 
operations. A tree the thickness of a man's body they^ 
will soon bring down by gnawing round its base, but 
on one side merely, and they know so exactly the 
operation of gravity on it, that they make it fall always 
across the stream, so as to require no land-carriage. 
It must be observed, in passing, that if they do this the 
first time they have built, and without any previous ex- 
perience of falling bodies, the operation must be taken 
as purely instinctive. They form their cabins so as to 
contain from fifteen to twenty-five or thirty ai\\\&sii^\ 

s 
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each cabin has two doors, one to the land, and one to 
the water, in order that they may either go ashore, or 
hathe or swim, and sit in the water, which is part of 
their pleasure, or rather of their amphibious existence. 
They nave in eacli cabin also a storehouse for placing 
the parts of the shoots on which they feed (for that 
they make provision against winter is ^uite certain), 
and room enough for accommodating theur young wh^ 
brought forth. The cabins are bmlt on piles, so as to 
be out of the water ; they are neatly plastered with 
cement, the animal's flat and scaly tail hems used as % 
trowel in this operation. TheyariofsuffideitstrengA 
to resist not only the stream and floods to which occa- 
sionally they may be exposed, but also seyere storms 
of wind* The beavers choose to work with a kind of 
earth not soluble in water, and which they mix with 
clay. Such is the account of those very rational and 
intelligent proceedings which BuflFon, sceptical beycHid 
all men of stories respecting animal reason, sifted out 
of all he had heard, after rejecting everything that bore 
the appearance of exaggeration or fancy. He adds, 
that a smgle beaver which he had, showed, in its scditary 
and domestic state, no signs of sagacity or resources ^ 
but rather appeared to be a stupid animal According 
to his strange theory, that animals are degenerating in 
mind, and losing their faculties as man improves (a 
notion derived from confounding their loss of dominion, 
power, and numbers, in a wild state, with their loss of 
intellect),* he considers the beaver as the " only sub* 
sisting monument of the ancient intelligence of brutes.* 

A, They say doubts have of late been cast up(Hi the 
former accounte of the beaver. I am told, Hearne, one; 
of the best North American travellers, is cited for this. 

B. Here is what that excellent observer says upon 
the subject : you shall judge if he has in the least; 
altered the case. The beavers select, he says, either 

* ToI« hr., p. 78, and ▼., p. f 1. 
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in small lakes or in rivers, spots wliere the water is of 
such depths as not to freeze to the bottom, preferring, 
however, running water, because this helps them to 
convey Ihe timber they require. They begm by form- 
ing a dyke across with fascines, stones, and mud, but 
without piles buried in the ground ; this dyke, whose 
only use is to give them a convenient level of water, is 
convex on the upper side fronting the stream ; and it 
becomes soUd and strong by repeated repairs, so that 
the branches sprout, and birds build in the hedge 
which it forms. Each hut contains commonly one or 
two, but sometimes four families ; and sometimes each 
is separated from the others by a partition. The hut 
has a door opening on the water, and no connexioa 
with the land. He then goes on to show how they cut 
down and buUd, wherein he differs from the common 
accounts only in saying that no piles are used in the 
construction* They work, he says, only by night, and 
each season they cover the buildings with a new coat 
of mud-plaster, as soon as the frost sets in. In summer 
they make excursions in the woods,^ choosing the trees^ 
they mean to make use of, and marking the position 
of new settlements, when their increase of numbers 
requires them to plant colonies. Their wood-cutting 
begins at the end of summer, and the building is car- 
ri^ on in autumn. They have also subterraneous 
retreats along the banks of the river or lake, to serve 
as a place of refuge when they may be attacked by the 
glutton. You perceive, then, that there is very little 
discrepancy between this account and Buffon's ; indeed, 
there is. one remarkable addition to the latter, if it can 
be relied upon, the precaution taken in summer to 
choose and to mark out the convenient stations where 
the new settlements are afterwards to be made. 

A. There seems reason to suppose that other ani« 
xBaIs> still preserve their sagacity and act in concert. 
ISo one can have observed a flock of pigeons without 
perceiving that they have sentinels postdL \fs ^^ xSel^ 
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alarm. Indeed, wilder birds act in like manner. Field- 
fares, when they are occupying a tree which you 
approach, remain steady and fearless until one at the 
extremity rises on her wings and gives a loud and very 
peculiar note of alarm, when they all get up and fly, 
except one who continues till you get near, as if she 
remained to see that there really was occasion for the 
movement, and to call them back if the alarm proved 
a false one. She too at length flies off repeating the 
alarm-note. 

B, In the forests of Tartary and of South America, 
where the Wild Horse is gregarious, there are herds 
of five hundred or six himdred, which, being ill pre- 
pared for fighting, or indeed for any resistance, and 
knowing that their safety is in flight, when they sleep, 
appoint one in rotation who acts as sentinel, while the 
rest are asleep. K a man approaches, the sentinel 
walks towards him as if to reconnoitre or see whether 
he may be deterred from coming near — ^if the man 
continues, he neighs aloud and in a peculiar tone, which 
rouses the herd and all gallop away, the sentinel bring- 
ing up the rear. Nothing can be more judicious or 
rational than this arrangement, simple as it is. So a 
horse, belonging to a smuggler at Dover, used to be 
laden with run spirits and sent on the road unattended 
to reach the rendezvous. When he descried a soldier 
he would jump off the highway and hide himself in a 
ditch, and when discovered would fight for his load. 
The cunning of Foxes is proverbial ; but I know not if 
it was ever more remarkably displayed than in the 
Duke of Beaufort's coimtry; where Reynard, being 
hard pressed, disappeared suddenly, and was, after 
strict search, foimd unmersed in a water-pool up to the 
very snout, by which he held a willow-bough nanging 
over the pona. The cunning of a Dog, which Serjeant 
Wilde tells me of, as known to him, is at least equal. 
He used to be tied up as a precaution against hunting 
sheep. At night he slipped his head out of tiie collar, 
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and returning before dawn, put on the collar again, in 
order to conceal his nocturnal excursion. Nobody has 
more familiarity with various animals (beside his great 
knowledge of his own species) than my exceUent, 
learned, and ingenious friend, the Serjeant ; and he 
possesses many curious ones himself, His anecdote of 
a drover's dog is striking, as he gave it me, when we 
happened, near this place, to meet a drove. The man 
had brought seventeen out of twenty oxen from a field, 
leaving the remaining three there mixed with another 
herd. He then said to the dog " Go, fetch them;" and 
he went and singled out those very three. The Ser- 
jeant's brother, nowever, a highly respectable man, 
lately Sheriff of London, has a dog that distinguishes. 
Saturday night, from the practice of tying him up for 
the Sunday, which he dislikes. He will escape on 
Saturday night and return on Monday morning. The 
Serjeant himself had a gander which was at a distance 
from the goose, and hearing her make an extraordinary 
noise, ran back and put his head into the cage — ^then 
brought back all the goslings one by one and put them 
into it with the mother, whose separation from her 
brood had occasioned her clamour. He then returned 
to the place whence her cries had called him. I must 
however add, that I often have conversed with Scotch 
shepherds coining up from the Border country to our 
great fairs, and have found them deny many of the 
stories of the miraculous feats of sheep-dogs. Alfred 
Montgomery and I, the other day, cross-questioned a 
Roxburghshire shepherd with this result. 

A, Ikfciny of the feats which we are now ascribing 
to intellectual faculties may be instinctive operations. 
How shall we distinguish ? 

B, The rule seems simple. Where the act is done 
in ordinary and natural circumstances, it may be called 
instinctive or not, according as it is what our reason 
could, in the like circumstances, enable us to perform 
or not, and according as the animal is in a ^txs^XlvycL 
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which enahles him to act knowingly or not Thus a 
bee's cell is made by a creature untaught ; a solitary 
wasp provides food for en offspring it never can see, 
and knows nothing of. We set these things down to 
Instinct. K horses, fearing danger, appoint a sentinel^ 
it may be Instinct certainly, but there is here nothing 
to exclude Intelligence, for they do a thing which they 
may well do by design, and so differ firom the bee ; they 
are aware of the object in view, and mean to attain it, 
and so differ from the wasp. But these remarks apply 
to acts done in ordin^y circumstances, and which I 
admit may or may not be instinctive. Another class is 
clearly rather to be called rational. I mean where the 
means are varied, adapted, and adjusted to a varying 
object, or where the animal acts in artificial circum- 
stances in any way. For example, the horse opening 
a stable-door, the cat a room-door, the daw filling a 
pitcher with stones. So there is a singular story told 
by Dupont de Nemours in Autun's * Animaux Celebres,' 
and which he says he witnessed himself. A Swallow 
had slipped its foot into the noose of a cord attached to 
a spout m the College des Quatre Nations at Paris, and 
by endeavouring to escape had drawn the knot tight 
Its strength being exhausted in vain attempts to fly, it 
uttered piteous cries, which assembled a vast flock 
of other swallows from the large basin between the 
Tuileries and Pont Neuf. They seemed to crowd and 
consult together for a Httle while, and then one of them 
darted at the string and struck at it with his beak as 
he flew past ; and others following in quick succeauon 
did the same, striking at the same part, till after cen- 
tinuing this combined operation for half an hour, they 
succeeded in severing the cord and freeing their com- 
panion. They all continued flocking and hovering till 
night; only, instead of the tumult and agitation in 
wmch they had been at their first assemUing, they 
were chattering as if without any anxiety at all, but 
^conscious of having succeeded. 
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A. The means taken to escape from dai^er, bxA io 
;i)ro^de for security, are certainly often ofSm descrip- 
tion, the danger b^ng often of a kind purely accidental 
and solitary, and the operation of the aadmal yarying 
in different and new circumstances. Some birds wnolly 
^diange their mode of building to avoid snakes, hang-- 
in^ &ezr nests to the end of branches, and making the 
exit in the bottom, in places where those reptiles 
abound. 

JB. So too the Ants in Siam make no nests on the 
ground, as with us, but on trees, that country being 
much subject to inundations. But you find this change 
of haW in animals, upon drcukstances changing 
pretty general The 3>ogs which the Spaniards lefb 
in the island of Juan Fernandez were found to have 
lost the habit of barking, when Juan and D'Ulloa 
TiBited that famous spot m the course of their journey 
in South America. Possibly they found that barking 
warned their prey, and enabled it to escape. But 
Dogs in Guinea howl and do not bark, and when Euro- 
pean dogs are taken there they lose their bark in three 
or four generations. This fact, then, is somewhat equi- 
vocal. 

A. The docility of some animals may, however, as 
it seems to me, De strictly rsmged within the class of 
&cts we are speaking of. Although children, as well 
as animals, learn through fear and kindness, both ope- 
rating (and fear alone would suffice), yet it is an act of 
IntelSgenee to follow the dictates of both feelings : ik 
impUes this process of reasoning, — " If I do so and so, 
I shall have such a punishment or sxxdk a reward." 
Now the degree to wliich animals are teadiable is won- 
derful. All Singing-Birds probably learn their whole 
jiotes. 

B. Tes, Daines Barrington has demonstrated this 
by mimeroua ecKperiments* cm vacioca birds ; Uie joxsng 

• Pha. Trana., 17W. 
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tmtaught birds, being placed in the nests of different 
ispecies of birds, always had the song of those it nestled 
^th ; and we all know how a Piping Bullfinch can be 
taught almost any tune. They seem to have no notion 
of harmony or melody. I recollect a Green Linnet, 
which I had when a boy, or rather a mongrel between 
that and a goldfinch, oeing placed in a Kitchen, and 
leaving its own fine and sweet notes, to take to an imi- 
tation, and a very good and exceedingly discordant 
-one, of a jack which, being ill-constructed, generally 
squeaked as if it wanted oilmg. 

A. Dogs show the greatest talents in learning. The 
feats of pointers, but still more of shepherds' dogs, after 
making all the deductions you have mentioned, are 
.astonishing. It almost seems as if the shepherd could 
communicate, by sign or by speech, his meaning, when 
he desires to have a particular thing done. But assur- 
•edly the dog takes his precautions exactiy as he ought, 
to prevent the sheep from scattering, and to bring back 
junaways. Indeed, Greyhounds and other dogs of 
xjhace, as well as Pointers backing one another, show the 
adaptation of, and variation in, the means used towai*ds 
an end. 

B. Retrievers exceed all other dogs in this respect. 
There was one died here a year or two ago that could 
be left to watch game, till tne keeper went to a given 
place, and she would then join him after he had ranged 
i;he field; nay, could be sent to a spot where game had 
ibeen left, ana where she had not been before. Indeed, 
she did many other things which I have hardly cour- 
tage to relate. 

A. How were her pups? I have always found such 
oxtraordinary faculties hereditary. 

B. My worthy, intelligent, and lamented friend, T. A. 
Knight (so long President of the Horticultural Society), 
has proved very clearly that the faculties of Animals arc 
hereditary to such a point as this. He shows that even 
their acquired faculties — the expertness they gain by 
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teaching — descends in the race. His paper is exceedingly 
curious. But I think we need hardly go so far as to 
his minute details for proof of the fact. It is found 
that where man has not been, no animals are wild and 
run away from his approach. When Bougainyille went 
to the Falkland Islands (or, as the French call them the 
Malouines), he found himself and his men immediately 
surrounded by all kinds of beasts and birds, the latter 
settling on their shoulders. No navigators had ever 
been there before. Lord Monboddo says that the same 
thing had been related to him by navigators.* It seems 
clear, then, that the running away from man, which 
seems natural to aU wUd animals in or bordering upon 
inhabited countries, is an acquired propensity, trans- 
mitted to the descendants of those whose experience 
first taught it them as necessary for their safety. 

A. Have you Knight's paper here ? I know the 
accuracy of his observation to equal his great in- 
genuity. 

B. To that I too can bear my testimony. Here is 
his principal paper, read lately before the Royal So- 
ciety. It is given as the result of his observations and 
experiments, made for a period of sixty years; it is 
therefore most justly entitled to great respect. He 
chiefly dwells on the case of Springing Spaniels, and 
among other instances gives this, which is indeed very 
reman^able. He found the young and untaught ones 
as skilful as the old ones, not only in finding and rais- 
ing the woodcocks, but in knowing the exact degree of 
frost which will drive those birds to springs and rills of 
unfrozen water. He gives the instance, too, of a yoimg 
retriever, bred from a clever and thoroughly-taught 

Earent, which, being taken out at ten months old, vnth 
ardly any instruction at all, behaved as well and 
knowingly as the best-taught spaniel, in rushing into 
the water for game that was shot, when pointed out to 

* Origin of LaDgaage, b. ii., ch. 2. 
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ity however small, brin^g it, and depositing it, and 
then going agsdn, and Tnien none remained, seeking the 
sportsman and keeping by him. He imported some 
Norwegian ponies, mares, and had a breed from them. 
It was fonnd that the produce '' had no month,'' as the 
trainers say; and it was impossible to give it them; but 
they were otherwise perfectly docile. Now, in Norway, 
draught horses, as I know, having travelled there and 
driven them, are all trained to go by the voice, and 
have no mouth, — ^Again, he observed that they could 
not be kept between hedges, but walked deliberately 
through them — ^there being, he supposes, none in the 
country from which their ^s came. 

A. Does he speak of any other animal ? 

jB. Yes, he mentions his observation on woodcocks, 
which he could remember having been far less wild half 
a century ago; for on its first arrival in autumn, it was 
tame, and diuckled about if disturbed, making but a 
very short flight, whereas now, and for many years past, 
it is very wild, running in silence and flying fasr. He 
gives an instance of sagacity in a Dog, unconnected 
with hereditary intelligence. He one day had gone out 
with his gun and a servant, but no dog. Seeing a 
cock, he sent the servant, who brought this spanid. A 
month afterwards he again sent for the same dog from 
the same place. The servant was bringing hmi^ when 
at twenty yards from the house the spaniel left him, 
B3Rd ran away to the spot, though it was above a mfle 
distant. Tins be often repeated, and always vidth the 
same result; as if the animal knew what he was wanted 
for. Leonard Edmunds teUs me of a dog (a Newfound- 
land spaniel) of Mr. Morritt's, at Rokeby, which has 
been known to take the shorter road to where he knevr 
he was wanted, and leave the servant or keeper to go 
round about. You yourself tdd me of a dog that met 
you sporting by a shcwt cut unknown to you. 

A. The manner in which animals can find thehr way is 
very extraordinary. But though,inmanycases,it maybe 
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through close observation, and obsenration the clearer 
and better remembered because, like the Indian woods- 
men, they have fio few ideas; yet, in other cases, it seems 
an Instinct very dijBScult to conceive in its workings. In 
truth, if the stories told be true, I question if any in- 
stance we have yet examined of Instinct be so truly un- 
accoimtable on any prindples of intelligence. I have 
known of dogs sent to a distance, and coming home im- 
mediately, though taken in the dark. 
. B, That mimt be from smell or track, but stories 
are also told of dogs and cats taken in hampers, and 
finding their way back speedily. L. Edmunds had one 
that was carried from Ambleside to three miles on the 
other side of Burton, a distance of twentv-seven miles, 
in a close hamper, by a coach; and it lound its way 
back next morning. Dr. Beattie s account of a dog 
which was carried in a basket thirty miles' distance, 
through a country he never had seen, and returned 
home in a week, is less singular than this, even if it 
were as well authenticated. Dr. Hancock, in his ex- 
cellent work on Instinct, which, however, contains fully 
as much upon the peculiar tenets of the Society of 
Friends as upon our subject, relates the story of a Dog 
being conveyed from Scotland to London by sea, and 
finding his way back; of a Sheep returning from York- 
shire to Annandale, a distance of at least eighty miles; 
and of another Sheep returning from Perthshire to the 
neighbourhood of Edinburgh. Kirby and Spence, too, 
in their * Introduction to Entomology,' state, on the au- 
thority of a captain in the Navy, a strange anecdote of 
an Ass taken from Gibraltar to Cape de Gat on board 
of ship, and finding its way immediately back through 
Spain to the garrison, a distance of two hundred miles 
<x very difficmt county. The ass had swam on shore 
when the ship was stranded. This fact seems to be 
well authenti<:ated, for all the names are given, and the 

A. There is no end of such facts, and many q£\Sdl<S!si 
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seem sufficiently youched* The ' Letters on Instinct,' 
mention a cat which had been taken to the West In- 
dies, and on the ship returning to the Port of London 
she found her way through the city to Brompton, 
whence she had been brought 

B, That is a work I have often wished to see, and 
never been able to get. Dr. Hancock quotes it for one 
of the most remarkable proofs of sagacity and resource 
in the Goat, and this operation has been, it seems, ob- 
served more than once. When two Goats meet on a 
ledge bordering upon a precipice, and find there is no 
room either to pass each other, or to return, after a 
pause, as if for reflection, one crouches down and the 
other walks gently over his back, when each continues 
his perilous journey along the narrow path. 

-4. In * Rees's CyclopaBdia' a story is given as well 
vouched, of a cat that had been brought up in amity 
with a bird, and being one day observed to seize suddenly 
hold of the latter, which happened to be perched out of 
its cage, on examining it was found that a stray cat 
had got into the room, and that this alarming step was 
a manoeuvre to save the bird till the intruder should de- 
part. But what do you make of carrier-pigeons? The 
facts are perhaps not well ascertained; there being a 
good deal of mystery and other quackery about the 
training of them. 

B. I desired One of the trainers (they are Spital- 
field weavers generally) to come, that I might examine 
him about his art, but he has never been with me. I 
have read and considered a report made to me on the 
subject. It is said the bird begins his flight by making 
circles, which increase more and more m diameter as 
he rises ; and that he thus pilots himself towards his 
ground. But still this indicates an extraordinary 
power of observation ; for they come from Brusseb to 
London and return. Nay, they have been known to 
fly from the Rhine to raris. Serjeant Wilde took 
pigeons of the Rock kind to Hounslow, and they flew 
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back to Guildford Street in an hour. They were 
taken in a bag, and could see or smell nothing by the 
way. On being let loose, they made two or three wide 
circles, and then flew straight to their dovecot. The 
Serjeant also knew of a cat which a shopkeeper's 
apprentice in Fore Street had been desired to hang, 
and found he could not. He then took it in a bag to 
Blackfriars Bridge and threw it into the river — the 
cat was at home in Fore Street as soon as the ap- 
prentice. He might have made a circuit, but certainly 
the cat returned in an hour or two. The grocer's 
name was Gardner — the distance is certainly above a 
mile, and through the most crowded part oi London. 
The case of bees is referable to Instinct clearly. 
Honey-finders in America trace their nests by ca,tch- 
ing two bees, carrying them to a distance, and letting 
them fly. Each takes a straight line towards the nest 
or hive, and by noting these two lines, and finding 
where they intersect each other, the hive is found. 
Now the bee is known to have a very confined sphere 
of vision, from the extremely convex form of her eyq. 
She is suppos^ only to see a yard or so before her. 

A, I fancy we must pass over the subject of migra- 
tion for a like reason. It seems still involved in much 
obscurity and doubt, though I take for granted that 
no one now yields to Daines Barrington's theory, which 
denies it altogether. 

B. Clearly no one ; the facts are quite indisputable 
as far as negativing that goes ; and indeed his reason- 
ings are so rail of prejudice, or preconceived opinion, 
and his suppositions for disposing of the facts so 
strained, that his argument never could have had 
much weight. One fact seems also not to be disputed, 
and is referable to Instinct alone. I mean the agita- 
tion which, without any cause, comes on upon a bird 
of any of the migratory classes at the appointed season 
of migration. It is, in all probabiUty, connected with 
the sexual impulses. 
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A, The communication with each other, which ani- 
mals haye by sounds or signs, can, I think, hardly be 
doubted. 

B. The observations of Huber clearly show that 
ants have a kind of language by means of their feelers 
or antennsB ; and every day's experience seems to show 
this in other animals. 

A, Some believe that they have a notion of what 
men are saying, and no doubt very strange and lucky 
guesses have sometimes been made, one of which I wrote 
YOU an account of. I had it from a most accurate and 
uteral person, and it tends te prove that his shooting 
dogs had found out his intention of going inte Notting- 
haaishire the day after. However, it is perfectly clear 
that these things are referable te minute and exact ob- 
servation of things which escape us in the greater mul- 
titude of our ideas and concerns. All this, however, 
only illustrates the more how well animals can profit 
by experience, and draw correct inferences from tiiinga 
ODserved by them. 

B. Among other instances referable plainly te ift* 
telligence must be ranked the devices wnich one ani- 
mal IS known to fall upon for benefiting by another's 
operations. The ant enslaving workers is the most 
curious instance certainly. But the cuckoo laying in 
other birds' nests, and leaving her progeny te be 
brought up by them is another. Nor can this be set 
down wholly to the score of Instinct ; for there are 
abundant proofs of her also building when she cannot 
find a nest, and then she lays in her own, and hatches 
and rears her brood. This curious and important fact, 
long disbeUeved by vulgar prejudice, was known to 
that great observer Aristetle, who says she sometimes 
builds among rocks and on heights.* Darwin confirms 
this by the observations of two intelligent friends whom 
he cites.t The man-of-war bird is a still more singular 

* Lib. vL, c 1. ' t Zoonomia, toI. zvL, p. 18* 
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instance of contrivance, for though its food is fish, it 
has not such a form as to be fit for catching any, and 
therefore it lives piratically on the prey mme by other 
fishing birds ; hence the name we have given it. 

A. Only think of our never having all this while 
said a word, or mwe than a word, of either the Fox or 
the Elephant, proverbially the two wisest of animals. 
Of the former's cunning every day shows instances; 
but that the elephant should be left to take care of a 
child unable to walk, and should let it crawl as far as 
his own chain, and then gently lift it with his trunk 
and replace it in safety, seems really an extraordinary 
e£Fect of both intelligence and care, and shows that fine 
animal's gentle nature, of which so many anecdotes are 
told by travellers in the East. 

B. The amiable qualities of brutes are not quite 
within the scope of our discussion, unless indeed in so 
far as whatever things are lovely may also be said to 
betoken wisdom, or at least reflection. The natural 
love of their offspring I should hardly cite in proof of 
this^ because it seems rather an instinctive feeling. 
But the attachments formed between animals of differ- 
ent classes, a cat and a horse, a dog and a man, and 
ofiben between two elderly birds, may be cited as inter- 
esting. One of these friends has oeen known to be 
unable to survive the other. I have heard this of two 
old parrots, upon the best authority. 

A. We have said notlung of fishes, or of any marine 
animals. 

B. Why, of these our knowledge is necessarily very 
limited. That they have remarkable Instincts, some of 
them resembling those of land animals, is certain. The 
Sepia, or cuttle-fish, ejecting a black or dark-brown fluid 
to faciUtate his escape, resembles the stratagem of some 
beasts emitting an intolerable effluvia in the face of 
their pursuers. The Whale, when attacked by the 
Sword-fish, diving to such a depth that his enemy cannot 
sustain the pressure of the water^ is another ^c^ut^q^^tdl 



272 DiALOGUBs OH nrsTnrcT. 

example of defensiye action. I used to observe with 
interest the wary cunning of the old Carp in the ponds 
here : there was no decoying them with bait, which the 
younger and less experienced fish took at once. So 
little have men formerly undervalued the faculties of 
fishes, that Plutarch wrote an ingenious treatise in the 
form of a dialogue, on the question whether land or 
water animals have the most understanding. 

A. How does he treat this odd question ? 

B. Here is his book; and certainly as far as the 
first portion of the subject goes, where the merits of 
land animals are concerned, he sails before the wind. 
To his first remark I willingly subscribe, that those 
hold the most stupid doctrine upon the subject (oc 
a/ScXrcpwc Xcyovrfc) who say that animals do not really 
fear, rejoice, remember, rage, &c., but only do some- 
thing like fearing, rejoicing, &c. {i)<Tavu <l>o^€i(T^ai, 
&c.); and he asks what such reasoners would think 
were it also contended that animals do not see, but 
make as if they saw ; nor hear, but make as if they 
heard; nor roar, but make as if they roared; and, 
finally, do not live, but only did something like living. 
He then relates a great variety of facts respecting the 
sagacity of animals, some of them evidently fabulous 
(as the love of a dragon for a young woman), and 
some, as the account of the ant laying in grain, now 
proved to be erroneous ; but he gives others worthy of 
attending to. Thus, the contrivance of AMcan crows, 
who, when the water was scarce, threw pebbles into 
deep cracks of the earth, so as to bring the fluid up 
towards the surface, and within their reach — the 
similar cunning of a dog on board of a vessel — ^the 
like device fallen upon by elephants to rescue one that 
had fallen into a pit — ^the astuteness of the fox, used 
by the Thracians as a kind of guide in crossing a river 
frozen over, to find out whether the ice is thick enough, 
which the animal does by stopping and listening to hear 
if the water is running near the surface — ^the judicious 
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mode of flight in which cranes and other birds of pas- 
sage marshal themselves, forming a wedge-like body, 
with the strongest birds at the front angle or point. 
But when he comes to the other side of the question, 
and is to state the case for the fishes, we find a great 
falling off both in his facts and in his evidence. Beside 
telling very absurd stories about crocodiles in Egypt 
obeying the call of the priests and submitting to their 
influence, he dwells upon the Sepia, whose escape in a 
black cloud of his own making he compares to the 
tactics of Homer's gods ; upon the cunning shown by 
fishes in gnawing hues to escape with the nook; nay, 
upon a story he tells of their helping one another to 
escape when caught, which is plainly groundless ; upon 
the Torpedo, or electrical eel, giving shocks, which i» 
clearly a mere physical quality, and no more indicates 
reason than the shark using his teeth ; upon shoals of 
fishes, like flocks of birds, forming themselves into 
wedffes when they move from one sea to another, 
which is certainly true ; upon the dolphin loving music,, 
which is purely fabulous, as well as the feats of wisdom 
and philanthropy that he ascribes to this fish (fiovoQ 
yap av^pwirov atnraZeTai KaSto avStpwirog e<m) ; finally^ 
upon all the fables to be found in the poets respecting 
this fish. After reciting one of these, by way of 
proving his case in favour of marine animals, he in- 
nocentrjT enough says that although he had promised 
to relate no fM)les, he now finds himself, he Imows not 
how, in the company of Caeranus and Ulysses, and so 
he brings his notable argument to a close. 

A. How does he ultimately decide the question pro- 
pounded ? 

J5. With a verse of Sophocles, intimating that both 
sides have gained some advantage towards a common 
purpose; but the victory is given to neither, the 
umpire pronouncing that both the arguments combined 
overthrow the doctrine of those who deny Reason and 
Intelligence to animals generally. 

T 
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A. There are no modem books wbieh fblly £acii98 
this mbject systematically, either as regards Instinfii 
or InteUigence. One la exceedingly disappointed in 
consokii^ om- best writers^ whether metaphysicians or 
naturalistB, with this Tiew; and the (xnissiML is flie less 
to be excused because there are great opportonities of 
obserring and comparing: this branch of knowledge 
is eminently suited to indnctiye reasoning ; we live as 
it were among the facts, and have not only eonstant 
facilities for making our experiments, but are in some 
sort under a constant necessity of doing so. 

B. Truly it is as you say. I have often fdt this 
disappointment and this disapprobation. The w(»*ks of 
metaphysical writers contadn a few scattered sugges- 
tions, or dogmas, and with these they leave the subject 
]!^aturalists, who could throw so much light upon it^ 
confine themselyes chiefly to the structure and functicms 
of the organs, and leave the mental part of the subject 
out of yiew. Yet a physiologist, who also applied him- 
self to this latter branch of the inquiiy, would be the 
person best qualified to grap|^ with its difBcnlties 
and to throw light upon it. Therefore I learnt with 
extreme satisfaction that an able and learned professor 
of Natural History had given a course of lectures 
upon it at Paris, and was still more gratified to find 
that he soon afterward published them. I speak of 
M. Virey's work ; those two thick volumes lying there 
contain above a thousand pages on the Habits and 
Instinct of Animals ; and to raise my expectation still 
higher, it professes by its title to A&al in facts — iot it 
is called 'Histoire des Moeurs et de Tlnstinct des 
Animaux.' 

A. Well; I suppose you rushed upon it to slake 
your thirst ? 

£. As a traveller upon a delicious and copious springs 
and found it a picture ; or upon a luscious-looking large 
peach, and found my mouth filled with chalk. I haye 
Iiad these volumes here these two years, aad I caa 



)arely bow sBf I hat^ been dble to get through tibem^ 
rhey are throughout not only written in the very worst 
ityle of French sentimental dedaanation, but they avoid 
ill precision^ all details, all facts, as something grorel- 
ing, common-place, and unimportant. The constant 
)bject is not to find out or illustrate some truth, to de-* 
\cnhe or arrange some phenomenon, but to say some^ 
Jiing pretty, far-fetched, and figurative. And aU this 
vith an arrangement of the classes of ainmab so me- 
Jiodical, that on looking at the contents, and finding 
iey proceed regularly from the structure of the globe 
md ^e general quaUdes of its different products, to 
nammalia, then to birds, reptiles, fishes, and so down* 
frards through the invertebrated animals, ending with 
BDophytes and moUusca, you naturally expect under 
3ach head to have what the title promises, a History 
3f the Habits and Instincts ; and find nothing of the 
kind from beginning to end, but only trope after trope, 
3ne pece of finery after another, nothmg but vague 
ieclamation long drawn out, an endless succession of 
bhe most frivolous sentimentality. Truly such a work, 
from so learned a naturalist, one who could so well have 
instructed and entertained us, had he but chosen to be 
plain and didactic, instead of being brilliant and rhe* 
torical, where all eloquence and ornament are absolutely 
mispla^ced, is no small offence in the literary world. 

A. I'll assure you our French neighbours are not 
liie (mly sinners in this particular. I have been some- 
what mortified of late years at perceiving a tendency 
to fine writing and dedamation among our own men of 
science, and I ascribe it, in some degree, to the more 
general diffusion of scientific knowledge, which naturally 
mtroduces the more popular style of composition. Our 
Society of Useful Knowledge has no sins of this sort on 
its conscience, because we correct with unsparing seve* 
rity all we publish ; but you may perceive the tendency 
of popular explication to run in this bad direction, from, 
the loud of matter that is often submitted W ^oa icsc^ 
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revision. I am sure I sometimes draw my pen through 
half a page of fine writing at a time. 

B. I will engage for it you do inexorably whenever 
you find such outrages. My experience is precisely the 
same ; and I am iust as severe on those parts, evidently 
the p^ime fayourites of the learned and reiy able writers. 
But we originally set out with firmly resolving to be 
most rigorous in matters of taste, being aware, as you 
say, of the tendencies of popular writers. In truth, 
however, that vile florid style darkens instead of illus- 
trating ; and while we never can write too clearly to 
the people, we never can write too simply, if our design 
be to write plainly and inteUigibly. But though our 
Society is free from having any of this blame, I cannot 
quite acquit of all blame the meetings, however useful 
and praiseworthy in other respects, of an association 
which brings crowds of hundreds and thousands to- 
gether, to hear mathematicians and chemists making 
declamatory speeches. I must say that those assem- 
blages oflfer some violence to Science, at least they 
somewhat lower her by showing her cultivators trying 
a trade they no more can, or even ought to excel in, 
than poets in solving questions of fluxions. It is since 
these meetings, otherwise useful and excellent, rose into 
eloquence, that I have seen a mathematical discussion, 
by a very able and learned man, in two consecutive 
pages of which I reckoned up above twenty metaphors 
— ^all tending to darken the subject — ^to say nothing of 
poetical quotations without any mercy. Formerly de- 
clamations were reckoned so little an accompUshment 
of scientific men, that when Bishop Horsley filled our 
Royal Society with a factious controversy, the ministe- 
rial side, Sir Joseph Bank's party, had to send for assist- 
ance — and where think you they went for an orator ? 

A. I suppose to some Nisi Prius advocate. 

B. Guess again. — ^No I — So humble were their views 
of oratory that they went to the other side of the hall, 
as the lawyers say, and got for their champion, Mr. 
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Anguish, who was Accountant -General, a Chancerj^ 
man, and had perhaps made as few speeches as any 
one in that Court. But in the work which I have re- 
ferred to, and even in those scientific meetings, there 
is at least much that is highly valuable, much good 
grain, and the trash may be rejected as chaff — ^whereas, 
in this piece of French declamation all is chaff, and 
hardly a grain can be gleaned out of the Ught and 
worthless matter. 

A, Can you find nothing by sifting and bolting it ? I 
generally find something even in the worst books. 

B. I will not ^ say that these heavy volumes of light 
matter contain absolutely nothing ; but wondrous httle 
assuredly they have to reward ttie pains of searching. 
What can be more hateful than a man of science un- 
able to speak of granivorous animals without terming 
them Pythagoreans and Gymnosophists ; calling the 
crying baboon of South America a wild Demosthenes, 
the lion a generous prince, the jackal a courtier ; de- 
scribing the nightingale as appealing to Heaven against 
the robber of her nest, and the crocodiles as the " sad 
orphans of nature," because hatched in the sand ; nay, 
carrying his ridiculous fancies into actual practice, seri- 
ously explaining the mild temper of one animal by the 
sweetness of its humours, and the ferocity of another 
by the acrid juices of its system — ^all a pure fiction in 
fact, as well as a gross absurdity in theory! Then 
mark the consistency of a philosopher — a consistency 
worthy of the veriest mob. He denounces, as the most 
atrocious of men, the experimenter on a living dog or 
rabbit, Fontana, or Majendie, I suppose, and afterwards 
speaks with the utmost composure of dividing a bee in 
two, in order to examine her honey-bag. Of the bee, 
indeed, he seems very moderately informed. He speaks 
of Aristarchus having devoted his life to the study of 
this insect, instead of Aristomachus ; assumes to be true 
the notion long exploded of honey being collected from 
flowers, instead of a secretion in the stomach.', ^wJX XkS*. 
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believe that wax, too, Is a secretion, though he refers 
unconsciously to Huber's experiment of obtaining it 
from bees feeding upon sugar and water ; and, to set 
off his modem natuarai history with a httle fisdse classical 
lore, must needs call the eells ^ their dtadel, or the 
palladium of their republic.** 

A. Bad enough in all consdezwe. But now sire us 
the grain or two of wheat in all this bushel of chaff. 

B. First, and this makes it more provoking, the 
author writes clearly and admirably when he chooses 
to leave off declaiming. There is a long note upon 
vertebrated and invertebrated animals, showing with 
much clearness and precision that in the former, which 
have a cerebral and nervous system. Intelligence pre- 
vails ; in the latter, Instinct. He maintains me specific 
difference of Instinct and Reason or Intelligence with 
great force and clearness ; indeed, there seems nothing 
to find fault with in his statements here, except that 
he places the seat of Intelligence in the cerebral ner- 
vous system, and of Instinct in the ganglionic, and thus 
is forced to deny Intelligence altogemer to insects, 
whereas we have seen that Huber's observations plainly 
show the bee to have the capacity of varying ifcs means 
in accomplishing the end in view when the circumstances 
vary ; and this surely cannot be distinguished from In- 
teUigence. Also he discusses, with peroct strictness of 
reasoning, the hypothesis of a very celebrated naturalist, 
no less than M. Lamarck, and, I must say, refutes very 
satisfactorily the theoiy of my most learned and wort^ 
colleague, for whom we all must feel the most profound 
respect. He had been induced to suppose that Instinct 
results from the habits originally acijuired by animals 
adapted to the circumstances in which they found them- 
selves placed at the beginning of the creation, and that 
these habits occasioned an ai&ptation of their structure 
to particular operations, as well as a constant capadiy 
and desire to perform them. Now, my only objection 
to M. Virey's refiitation of this theory, wUcn is merely 
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the exploded doctrine of appetendes in a new form, k^ 
that it requires no such eM)orate answer to 0Yerthix>w 
it. For what do we see in all nature which in the 
least entitles ns to sappose any animal at any period 
to have had the power of altering his bodily structure, 
creating one part and altering another according to his 
wants i Besides, if animals, ^t th^ first creation, had 
so much power and so much inteUigence as this theory 
supposes, why should this all cease and leare them only 
possessed of blind Instincts now ?' The reasoning, how- 
ever, of M. Yireyis sound, and does much credit to his 
acuteness. 

A. But hare you found, in his yolumes, no facts; 
nothing to place among the phenomena which we are 
collectmg preyiouB to resuming our discussion r^pect- 
ing iheTaculties of brutes ? 

B. Very Httle; and that so wrapped up in decla* 
mation, and so disfigured with figures (if I may thus 
speak), that there is no small difficulty in seizing hold 
of it What he says of the architecture of squirrels^ 
marmots, rats, and some other rodents, is new to me» 
I had only been aware of the beaver, among this tribe^ 
as remarkable for ingenuity. But it seems uiese others 
excel all animals in diggmg subterranean dwellings; 
ihey make compartm^ots or chambers, which they Ime 
with clay, aaul cover with a roof from the weather ; m 
some of these chambers they stow vegetables, which 
they previously dry in the sun; others they use for 
ihe reception of tiieir young ; in others they sleep. 
He brings toeether some curious instances of swift and. 
long-sustained flights of birds. Thus the smallest bird, 
be says, can fly several leagues in an hour ; the hawk 
goes commonly at the rate of a league in four minutes, 
or above forty miles an hour. A falcon of Henry H. 
was flown fr^ FontaineUesu, and found, by its ring, 
at Malta next day. One, sent from the Canaries it> 
■Andalusia, returned to Teneriffe in nxteei hours, a 
distance of nearly seven hundred miles, ^\as^H^ isns^ 
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have gone at the average rate of about forty-three miles 
an hour. Gulls go seven hundred miles out to sea and 
return daily; and Frigate-birds have been found at 
twelve hundred miles from any land. Upon their mi- 
gration he states, as a known fact, that Cranes go and 
return at the same date, without the least regard to 
the state of the weather, which shows, no doubt, if 
true, a most peculiar instinct ; but these, and, indeed, 
all facts which we find stated by a writer so addicted to 
painting and colouring, must be received with a degree 
of suspicion, for which no one but M. Virey is to be 
blamed. The accounts, however, of the SToftness of 
birds, I can weU credit, from an experiment which I 
made when travelling on a railway. While going at 
the rate of thirty miles an hour, I let fliy a bee ; it 
made its circles as usual, and surrounded us easily. 
Now, if there was no current of air or draught to bear 
it along, this indicated a rate of ninety miles an hour ; 
and even allowing for a current, the swiftness must 
have been great. I should, however, wish to repeat 
this experiment before being quite sure of so great a 
swiftness in so small an insect. 

A, Have you given all your gleanings from this 
•ivork ? 

B. I should, perhaps, add these two. We find in it 
a curious passage from an old Spanish author of the 
seventeenth century, giving a quaint and Uvely account 
of the sagacity of the beggars* dogs at Rome ; and we 
also find the titles of some German works on the 
faculties of brutes, which are truly curious, and show 
how great a degree of attention tnat laborious people 
have paid to the subject, but, at the same time, betray 
not a Uttle of the characteristic boldness and enthu- 
siasm of their speculations. 

A. I conclude you have never seen more than these 
titles in this book ? 

B. Never ; and I really should wish to see the works 
themselves. One is ^ Mayer de peccatis et poanis Bra- 
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toruin,' 1686, in quarto. Another, in 1725, *Hermanson 
<le peccatis Brutorum;' this, however, is printed at 
Upsal. A third is * Schroeder de Simulacris virtutum 
in Brutis Animantibus,' 1691 ; and a fourth, * Schroeder 
de Brutorum Eehgione,' 1702. Then, it appears that 
one Drechsler wrote, in 1672, a 'Dissertation on the 
Speech of Animals,' and Meyer and Martin, not to be 
outdone, followed this up a few years after, the one 
with a * Treatise on the Logic of Animals,' and another 
with one * De Animalium Syllogismo.' 

A. Does the Spaniard give any curious particulars 
of dogs ? 

B. Not perhaps any that surpass what we have been 
stating from facts known among ourselves. But his 
account is diverting enough. " The blind man's dog,*' 
says he, " will take him to the places where he may- 
best hope to get his alms, and bring him thither througn 
the crowd by the shortest way and the safest ; nay, he 
will take him out of the city some miles to the great 
church of St. Paul, as you go to Ostia. When in the 
town he cometh to a place where several ways meet, 
and with the sharpness of ear that the blind have, 
guided by some sound of a fountain, he gives the string 
a jerk by either hand, straightway will the poor dog 
turn and guide him to the very church where he knows 
his master would beg. In the street, too, knoweth he 
the charitably-disposed houses that be therein, and will 
lead thither the beggar-man, who, stopping at one, saith 
his pater-noster ; then down heth the dog till he hear 
the last word of the beadsman, when straight he riseth 
and away to another house. I have seen myself, to 
my great joy, mingled with admiration, when a piece of 
money was thrown down from some window, the dog 
would run and pick it up and fetch it to the master's 
hat ; nor, when bread is flung down, will he touch it 
be he ever so hungry, but bring it to his master, and 
wait till he may have his share given him. A friend 
of mine was wont to come to my dwelling mt\i «u ^^aX. 
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mastiff, Tfhich he left by the door on entering ; but he, 
eeding that his master had entered after drawing the 
string of the bell, would needs do likewise, and so made 
those within open the door, as though some one should 
haye rung thereat.*^ 

A. Upon my word, you have been amusii^ yourself 
with making the old Castilian speak in old Enghsh. — 
But now, I think, we may be said to have gone at 
sufficient length into the lacts, and to have slathered 
together a collection la^ ge enoagh for our pilposes of 
speculation — ^nor have we perhaps much mwe to do 
with this in that way. For can any one rationally 
4oubt that they evince in these brutes some faculties 
at least approaching in kind to our own — nay, and to 
such of our own as we are wcmt to prize the most, and 
to be the proudest of? No blind impulse of a mechar 
nical kind, no mere instinct, or feelins:, or operative 
prinople, apart from knowledge, expei^nce. leLing, 
even intention, — can surely account for the thii^s we 
have just been considering as done by animals — and 
one example, and an ordinary one, is as good as a thou- 
sand. Tne cat opening a door from observing men do 
so before it ; or the bird, from its own observation of 
the effect produced by solid bodies, sunk in water, 
raising the water by throwing in pebbles ; or letting 
mussels fall to breaik the sheUs — these things surely 
argue a thinking and a reasoning process. 

B. There seems little doubt of this ; however, we 
may perhaps adjourn the further £scussion, as we no 
longer require to be among our books, but may take 
our walk out in the sun, which is far from disagreeably 
hot to-day. 

A. I have no kind of objection, and will meet you 
on the Terrace as soon as I have written my letters. 
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Wb accordingly finished our letters, and prepared to 
go out and walk about in the sunny exposure, which a 
north-west wind made agreeable, as in the north it 
often does, even at this season — '^ calceis et vestimentis 
sumptis, placitum est ut in aprico maxime patente loco 
c(mveniremus :"* — ^where, as we walked about, he bo- 
gmi in continuation of his last remark. 

A. I know not why so much unwillingness should 
be shown by some excellent philosophers to allow in- 
telligent faculties, and a share of reason, to the lower 
ajiimals, as if our own superiority was not quite suffi- 
ciently established, to leave all questioa of jealousy out 
of view, by the immeasurably higher place which we 
occupy in the scale of being, even should we admit the 
difference to be in degree rather than in kind ; because 
when the difference oi degree becomes so vast, there is 
hardly any more chance of encroachment or confusion, 
hardly any more likeness or comparison, than if the 
difference were radical and in kind Some writers, as 
D. Stewart, really seem to treat the question as one of 
an exciting nature, and almost to regard the purity of 
religious belief as involved iu the controversy. How is 
this, and why should it be ? 

B. It is possible that the origin of the feelings 
shown by those good and able men, resembles that of 
Descartes' abiturd theory, of brutes being like machines, 

* ** Having taken oar boots and greatcoats, we chose to meet in an open 
8anD7 ezpO0aie.**^Citc. de 22^5., lib. L, cap. 12« 
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which, as far as he holds it, he avows to have pro- 
ceeded from the notion that unless they are so, their 
souls would be immortal. But another reason may be 
assigned. The sceptical, or free-thinking, philosophers 
always lowered human nature as much as possible. 
They regarded it as something gained to their argu- 
ments against religious belief, if they could show the 
difference to be slighter than is supposed between men 
and brutes ; and that there is a chain of being from 
the plant, nay, almost from inorganic matter, up to man. 
They seem to have had a confused idea that this helped 
them even to account for the constitution of the uni- 
verse, " without the hypothesis of a Deity," as Laplace 
is said to have termed it when Napoleon questioned 
him on the remarkable omission in the 'Mecanique 
Celeste.' Thus much is certain in point of fact, that 
those philosophers, and especially the French school, 
were fond of lowering the human intellect by raising 
that of animals ; and while the priests were lavish of 
their admission that our moral nature is utterly cor- 
rupt but claimed for our intellectual capacitv to be only 
a little lower than the angels, the society of the Ency- 
clopedic, and the coterie of Baron d'Holbach were fond 
of levelling the intellectual distinction between immortal 
and confessedly mortal beings, though they denied the 
moral depravity of their race with perhaps no very 
strict regard either to the evidence of their conscious- 
ness or of their observation. It thus appears that this 
theory of a difference in kind is found in company 
with that of scepticism, just as some other theories are 
usually coupled with it also ; for example, the selfish 
system, — ^philosophical necessity,— expediency, — ^mate- 
rialism, — ^all of which are held by Hume, Voltaire, 
Helvetius, Diderot, and other free-thinkers ; yet all of 
which are also held by some as determined believers 
as any that are to be found in any church. Priestley, 
for instance, held all these doctrines, and Paley all but 
the last. Hume's opinion on the reason of brutes can- 
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not be doubted from some accidental remarks inter- 
spersed in his writings. Helvetius, a materialist and 
sceptic both, has explicitly stated that if the arm of 
man had chanced to termmate in the foot of a horse, 
he would still have been found wandering about as the 
tenant of the woods.* The company in which the 
opinion has been found has thus greatly disinclined 
pious men towards it. Professor Robinson, in his at- 
tacks on the French school, is nowhere more severe 
upon them than where he impeaches them of endea- 
vouring to lower the dignity of human nature,f and 
undoubtedly such attempts may be made in a manner 
to hurt the interests both of rehgion and of morals. 

A. Has not Lord Monboddo given great offence of 
the same kind, and in the same quarters ? 

B. Possibly he has ; although from his station as a 
judge, and a man of most loyal political opinions, and 
also from his being an orthodox believer, at least as far 
as professions go, he has been less blamed than the rest. 
He was an admirable Grecian, such as in modem times 
Scotland has very rarely produced; and there is an 
infinite deal of ingenuity and subtlety as well as learn- 
ing in his writings, with a constant display of most 
correct taste in judging of the ancient controversies. 
But his theory has subjected him to great ridicule, not 
so much from his holding that there is a gradation in 
the whole scale of beings, and that the mental faculties 
of man are found in the minds of brutes, as from his 
denying any specific difference even in body ; and hold- 
ing that originally men were fashioned like monkeys, 
and lived like them wild and savage. 

A, I could much more readily understand this doc- 
trine giving offence and scandal as heterodox, than the 
other ; for it seems not very easily reconcileable either 
to our religion or indeed to almost any other received 
among civOized nations. 

* De I'Espii f F100& of a Coiusp^xac^. 
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B, I consider it a thing just as little supported bj 
tlie facts^ as it is repugnant to all known systems of 
theobgy. But mj objection to it is really not founded 
upon its tendency to lower humaii nature. On the 
contrary, I doubt if it does not rather exalt om* faculties 
beyond aH the ordinary doctrines, and draw a broader 
line of distinction between us and the lower animab 
than that which it was intended to efiace. For surely 
if we have not only by our intelligence made the great 
progress from a rude to a refined state — ^from the New 
Zesdander to Laplace, and Newton, and Lagrange — 
but have also, by the help of the same faculties, made 
the progress from the state of monkeys and baboons, 
while aU other animals are the same from one genera- 
tion to another, and have made not a single step for 
sixty centuries, and never have attempted in a smgle 
instance to store up for after-times the experience of a 
former age, our faculties must needs be immeasurably 
superior to theirs. In short, the only question is as to 
the nature of the difference. 

A. I can well suppose a difference merely in degree 
sufficient to explain any diversity of condition or result 
We have only to compare individual men together to 
perceive this. It is admitted that reason, nay, that the 
power of forming abstract ideas, as well as drawing in- 
ferences from premises, is possessed by persons whom 
yet you shall m vain attempt to teach the simplest 
mathematical demonstration. Then their faculties <HiIy 
differ in degree from those by which Pascal learnt 
geometry without a master or a book, and Newtcm dis- 
covered Fluxions, and Lagrange and Euler the Calculns 
of Variations. It may truly oe said, that there is no 
difference in kind whidi could make a greater diversity 
in the result. 

B. It may indeed be truly so said ; but it may also 
be added, that there is not a greater difference, call it 
in kind or in degree, between the person whose obtuse- 
ness you have supposed, and a sagacious retriever, or 
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a deyer ape, thflm between the great matbematiciaiis 
you have named, and that same person. Locke, whose 
calmness of understanding was equal to his sagacitj, 
and never allowed his judgment to be warped uy 
prejudice, or carried away by fancy and feelings, seems 
to have held this opinion, and indeed to have allowed 
some reason to animals. " There are some brutes," he 
obseryes, '' that se^oi to have as much knowlege and 
reason as some that are called men ;" and he goes on 
to say that there is such a c(mnexion between the 
animal and the yegetable kingdom, as makes the dif- 
ference scarcely perceptible between the lowest of iho 
one and the highest of the oth^. 

A. You quoted Addison'^ paper upon Instittct yester- 
day, in proof of his taking the Newtonian view of the 
subject. What does he say as to the Reason, and 
generally the Intelligent faculties, of animals i 

B. He is, as you are aware, no very great reasoner ; 
insomuch, indeed, that I have known persons made 
converts to Deism, or raiher from Christianity, by 
reading his most feeble treatise on the Evidences. One 
man of great virtue, learning, and ability confessed as 
much to me. Accordingly, he is very wavering and 
inconsistent on this subject also, and encounters it with 
prejudice. At one place he says, reason cannot be the 
cause of brutes actmg as they do; and then, after 
seeming to deny it, he only adds a kind of admission 
that they have reason : " for," says he, " were animals 
endued with it to as great a degree as man," &c. And 
again, in the same paper, he seems to deny it altogether. 
" One would wonder to hear," he says, " sceptical men 
disputing lor the reason of ammals, and tellmg us it is 
only our pride and prejudices that will not allow them 
the use of that faculty." This is exactly the noiion to 
which I was a little while ago imputing the wnwilling- 
ness of so many reasoners to allow brutes their fair 
share of intelligence. You see Addison considers it the 
natural course of a sceptic; yet surely Locke "w^j&^^fi^ 
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firm a believer as himself, and certainly a far more re- 
flectinff and intelligent one. 

A, Perhaps we had as well consider, before going 
into the question, by what kind of logic the argument 
is to be conducted, by what sort of evidence we are to 
try the cause. 

B, I presume there can be no doubt here. We must 
examine it according to the rules of inductive science. 
The facts are before us. Some we gather from observa- 
tion — ^those relating to animals ; some, as those respect- 
ing the nature of the human mind, we ascertain by our 
own consciousness, or at least chiefly by that, though 
in some sort also by observing other men's conduct, and 
communicating with them; but having no means of 
communicating with animals, we are reduced to our 
observation merely ; and then we naturally draw the 
inference that, because the same things done by our- 
selves would be known by us to be done from certain 
mental powers, therefore we ascribe those powers to 
the animals. This conclusion as to ourselves is certain, 
because we know and feel it to be so by our own con- 
sciousness. With respect to animals it is not nearly so 
certain, because we cannot either enter into their minds, 
as we do into our own, or communicate with them, as 
we do with our fellow-men. Nevertheless, by varying 
our observations on them, by making experiments on 
their faculties, by placing them in new and arbitrary 
combinations of circumstances, we can reduce the 
chances of error to a very small amount, and render 
our inferences as highly probable as most of the pro- 
positions of contingent truth are. 

A, It is not, however, necessary that we should now 
go into an investigation of the nature of the human 
faculties. Our researches are in their nature com- 
parative only. 

B. Certamly ; and therefore, agreeing with you, I 
would begin by laying down this position, that all we 
have to do is to grant or to deny the existence of certain 
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mental faculties, and to ascertain the meaning of the 
terms which we employ in expressing these. What- 
ever those faculties may be in us, afl we are now to 
consider is, whether or not the brutes have the same, 
or in any degree. 

A, I think it quite right and really for our safety, 
in conducting the inquiry, to lay down a second pre- 
liminary principle or caution, namely, that we have no 
right to argue from the mere effects produced by certain 
endowments, or by any given combination or modifica- 
tion of these. Thus, when we see what has been 
achieved by man, and contemplate the extraordinary 
monuments raised by his industry, his activity, and his 
intelligence, and the power which he has acquired over 
the operations of nature, and of all other animals, pro- 
fiting so largely by botft, and when we compare this 
with the feeble state of those animals, their having no 
accumulation of either knowledge or possessions, and 
gained nothing upon man or by man, we are drawing 
a contrast which really proves nothing ; because it is 
just as easily accounted for by supposing the two classes 
extremely different in degree, as by assuming that they 
differ in the kind of their faculties. Thus to take a 
common instance, and one which Adam Smith himself 
gives as marking a great difference between us and the 
brutes, they have no appearance of barter ; but if barter 
arises from comparing ideas together, and forming a con- 
clusion from the premises, and if, from other facts, ani- 
mals appear to possess that power, there being no posi- 
tive barter only shows that their judgment or reasoning 
faculties are weaker than ours, or that for some other rea- 
son, it is immaterial to the argument what, they have not 
acquired that particular resmt of the reasoning faculty. 

B. I entirely agree in this general position, holding 
that the neglect of it has been one main cause of the 
errors into which philosophers have fallen on this ques- 
tion ; I must, however, doubt the correctness of the 
position, that the brutes are wholly ignorant oi\i»x^fcT. 

V 
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No one, as Smith says, ever saw one dog barter a bone 
with another. But many of the operations of both dogs 
and horses in dividing their labour, and of insects, as 
ants, in helping each other, seem referable to a prin- 
ciple not to be easily distinguished from barter. The 
division of labour is clearly to be observed among them. 
Of course I do not mean that comminute division by 
which bees work together, and in which they incal- 
culably excel ourselves; for that we have claissed as 
instinctive and unintentional, and therefore it cannot 
enter into our present argument. But horses plainly 
help one another in drawmg, and take different parts 
of the work ; so do dogs in the chace. However, to 
leave no doubt about it, and allowing beavers to act 
instinctively, the wild horses sleeping and watching by 
turns is a clear and unequivocal instance of the division 
of labour. But I admit your position — ^that if anything 
which is the result of a faculty, proved already to he 
one of the animal mind, is not possessed by them, this 
is no argument against their having that faculty. It may 
lead i:^ to be the more cautious in examining the proois 
by which their possession of the faculty is established : 
but that is all. Indeed, such distinctions are taken upon 
no more philosophical ground than he would have for 
his classification who should make two divisions of metals 
or of water, one the solid, and another the fluid, accord- 
ingly as they had different temperatures. 

A. I hold it to be a part of the same preliminary 
position, that if brutes are shown to possess any given 
simple faculties, their not having the power of doing 
things only to be accomplished by combinations of 
these simple powers, does not impeach the propositicm, 
already established, of their having those simple powers. 
For it would only show that they have not the combi- 
nation, though they may have the separate powers. 
Does any other proposition occur to yoa as convenient 
to be laid down m the outeet? 

B, I should say this, which is perhaps rsEther a 
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corollary from the last, that we must carefully dis- 
tinguish between simple and composite faculties, as 
they are called. Indeed, I deny the accuracy of this 
form of speech, and I believe it tends much to error in 
metaphysical speculations. No system of psychology, 
ancient or modern, sanctions it ; neither those of Hart- 
ley, Priestiey, Berkeley, nor that of Reid and Stewart 
and Brown, although I think it has been much en- 
couraged by the speculations of these last, and their 
separate treatment of our mental powers under distinct 
heads, how necessary soever this was for the elucidation 
of the subject. The mind being one, and entire, and 
invariable, without parts or composition, acts always as 
one being. It recoUects, praises, judges, abstracts, ima- 
gines ; and when you say that it exercises a compound, 
or complex, or composite faculty, as for example, the 
imagination, you only mean that it first exerts one 
faculty, then another, and then a third. We never 
should call the process by which chemists bleach vege- 
table substances a composite operation, because they first 
make oxymuriatic gas, then mix lime with water, then, 
by agitation of the water exposed to the gas, cause lime 
to combine, and then expose the vegetable fibre to this 
compound liquor ; we say that these are so many suc- 
cessive operations performed, and not one complex 
operation. And so imagination is not one compound 
faculty, nor is imagining one complex operation of the 
mind. But that mind in succession remembers, ab- 
stracts, judges or compares ideas, and reasons or 
compares judgments — and the whole four successive 
operations form imagination; to which you may add 
the further operation of taste, which, rejecting one and 
selecting other results of imagination, produces the 
fruits of refined or purified fancy ; if indeed this taste 
itself be anything but a sound exercise of judgment-^ 
5i judgment refined by experience, that is, by constant 
attention to what is pleasing, and what disagreeable. 
The rapidity with which all these sepaxdle o^^a^ctfssA 
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are performed by the mind, neither prevents them from 
being in succession and separately performed, nor at all 
shows the mind to have composition or parts. Giving 
names to certain combinations, or rather successions of 
operations, and not to others, may be correct ; but it 
must be admitted is somewhat capricious. We talk of 
imagination as if it were one operation, though it is 
many ; and yet we give no separate name to several 
other successions as rapid of our mental operations. 
So as to our moral feelings. We speak of conscience 
as one; yet it is, as Smith describes it, a succession 
(he says a compound) of several, among which pity for 
the party injured, and fear of the consequences to our- 
selves, are the chief. Yet we give no name to the 
reflection on past enjoyments, which is as quick a 
succession of several emotions, — ^namely, recollection, 
comparison of the present, and sorrowing for the con- 
trast. However, as regards our present purpose, the 
simplest part of the proposition is, that any given simple 
faculty or single operation of the mind being found 
to be possessed by animals, the circumstance of their 
not possessing the compound exclusively, or several 
combined, or a successive operation of different facul- 
ties, is no proof against their having the simple ones. 
Thus, if they have no fancy, it is no proof tnat they 
have no memory or judgment ; because they may have 
these without having abstraction, which is one of the 
faculties that go to make the imaginative process. But 
it is also no proof of their being without abstraction, 
and all the other simple or single faculties ; for it only 
proves that they have not the power of using these 
faculties together, or rather in quick succession, and 
for the same joint purpose. And should they have the 
simple or single, without having the compound faculties 
or processes, this would again argue no specific differ- 
ence, but rather a diversity of degree. 

A. I think these prelimmary positions not only have 
cleared the ground for us, but helped us a good way 
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on our journey. There appears hardly much more to 
reason about now. The subject has been a good deal 
enveloped in mist and smoke, from confusion of ideas, 
and from prejudice and high feeling. These being 
blown away, it seems pretty clear what the structure is 
that we are to examine. 

B, Before going to the brute faculties, let us just 
cast a glance over the faculties which have been enu- 
merated as belouffing to ourselves, and see if they 
should not be a little sunplified — Sensation, Perception, 
Consciousness, Memory, Abstraction, Imagination, Judg- 
ment, Reasoning, to which have been added Taste and 
the Moral Sense; and Mr. Stewart thinks these not 
enough, adding among others, the power of connecting 
general or abstract signs with the thmgs signified. Now 
suppose we admit the correctness of calling a state of 
mind in which it is purely passive an active power or 
faculty, as Sensation, which is merely the effect pro- 
duced upon the mind by the operation of the senses, 
and involves nothing like an exertion of the mind itself, 
any more than receiving a hurt or a gratification pas- 
sively is any exertion of the body, although the opera- 
tion whereby that reaches the mind may be termed 
bodily exertion ; then it will follow, and not otherwise, 
that Sensation is a faculty. But Perception is no doubt 
an active exertion of the mind. Memory differs from 
Recollection as Sensation does from Perception. The 
state of mind in which one idea calls up another, or a 
present state of mind influenced by a past state, is 
Memory. The exertion by which the mind voluntarily 
induces the present state from the past, is Recollection. 
The one is the sensation, the other ihe perception of the 
past, as sensation and perception are of the present. 

A, Is not Perception an inference from Sensation ? 
I have the sensation of solidity or of smell, and I per- 
ceive either the sohd, resisting body, and the odorous 
body, or I perceive the solid or odorous quahty, that 
is^ I infer a being from the sensation, or I infer a 
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quality ; the former seems a simple inference, the latter 
an inference coupled with an abstraction. 

B. I do not incline altogether to this opinion ; but 
at any rate it will not apply to Memory and Recollec- 
tion ; for Recollection is not an inference from Memory ; 
it is an effort by which the mind throws itself into uie 
state into which it might have been brought by the 
former ideas recurring of themselves. In Perception 
we do not voluntarily throw the mind into the state oi 
Sensation; we draw an inference from that sensatioQ 
according to yoiu* theory. But I think it pretty dear 
that there is something between the sensation and the 
inference — ^the simple apprehension and the conclusion 
drawiL The latter is clearly an inference that an 
external being exists which created the sensation and 
the perception. But I think there is also a perception 
upon the sensation, and which cannot certainly exist 
without it. However, be this as it may, to our present 
purpose it makes no difference, except afi far as there 
can be no doubt of the mind being in a much more 
passive state in the two conditions of feeling and re- 
membering than in the other two of recollecting and 
perceiving. 

A. Then of Imagination we have already disposed. 
It consists of the successive, though rapidly succeeding 
operations of other faculties whereby we create or 
combine new ideas that had no previous existence, 
abstracting the quaUties of one object to clothe another 
with them. But Abstraction we may allow to be a 
umple operation and one of the most important. What 
do you make of two that I do not rememb^ you to 
have named, Attenticm and Conception i 

B. 1 omitted th^n purposely. I can see really 
nothing in Attention but the degree in which certain 
other faculties operate. It is omy the intensity with 
which I perceive. Possibly there may be some good 
from considering it as the difference between Percep- 
tion and Sensation ; in the latter case the mind pas- 
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sively receives the impression of tii the 

former it fixes itself steadily upon tL. jssions, 

so as to feel them by a voluntary effort d.cutely. 

As for Conception, which used formerly\o be called 
Simple Apprehension, it is only the forming ideas of 
objects neither presented by the senses nor by the 
imagination; and I am unable to separate it from 
Memory and from Abstraction — from memory as far 
as it deals with former ideas, from abstraction as far 
as it deals with quaUty apart from the objects remem- 
bered or imagmed. 

A. Then Judgment being the comparison of ideas, 
and Reasoning the comparison of judgments, that is, 
of the ideas arising from the former comparison, may 
be set down as one faculty — ^that of Comparing — and 
I conclude you make quick work with Taste and the 
Moral Sense, of which the one gives us preferences 
among objects of mental gratification, and the other 
among objects of moral approbation ? 

B. They are both evidently exercises of the judging 
and reasoning powers — say the comparing powers, 
according to two standards, — the one the sense of 
beauty or fitness, of what is pleasing or agreeable; 
the other, the sense of what is just and right. But 
whether this last sense is natural or acquired, and how 
acquired, is a question that has long divided philo- 
sophers, and which will very certainly never be deter- 
mined. Nor is it more easy to determine the other, 
which is quite a kindred one, how it is that our tafite 
is formed, and whether it be natural or acquired. All 
that we can say on this subject is, to remark the little 
practical importance which belongs to either question, 
and to state that, as far as our present discussion is 
concerned, the only faculty involved in either the one 
or the other is that by which we compare different 
ideas. 

A. Our enumeration then of mental faculties seems 
to resolve into Perception, active or passive ; Meinsirj« 
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active or passive; Consciousness, Abstraction, and 
Comparison ; then how do we place animals as to the 
first? 

B, Clearly no animal, nothing having Ufe, can be 
conceived to exist, without Passive Perception at all 
events, and hardly any without Active Perception also. 
Consciousness too seems a necessary quaUty of every 
mind; it is the knowing one's own existence; so 
Memory of the passive kind must exist in every mind ; 
without Consciousness and Memory no animal could 
know its own personal identity ; and no acts could be 
done by it upon the supposition of that identity. With 
respect to Active Memory and Conception, if this is to 
be held a separate faculty, it is implied in Comparison, 
or in judgment and reasoning ; so that our inquiries 
come to be confined within sufficiently narrow umits. 
Do the lower animals possess Abstraction and Com- 
parison? I will at once begin with Abstraction, be- 
cause it is the power most generally denied to brutes; 
and this arises, as I conceive, from an ill-grounded 
notion of its nature, and from a supposition that it is a 
faculty of a far more refined nature, subservient to 
operations of a much more difficult kind, than the 
truth will warrant us in affirming. The truth appears 
to be, that there are, if not two kinds of Abstraction, 
an active and a passive, yet certainly some degrees of 
Abstraction so easy and even unavoidable, that we can 
hardly conceive almost any mind incapable of forming 
them. But on the other hand, the very highest ana 
most difficultly attained reach of human thought is 
connected with Abstraction. Observing this, philo- 
sophers have passed all under one name, and because 
the brutes coidd not conduct algebraical investigations 
or metaphysical reasonings, have denied them all power 
whatever of forming abstract ideas. 

A. To a. certain degree this is no doubt true. The 
abstraction by which we reason upon m and n or or as 
only numbers; deal with x the unknown quantity. 
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multiplying it and speaking of m times x, or dividing 
it and speaking of one n'^ part of x, is no doubt a high 
and refined reach of thought ; but so is the forming to 
ourselves an idea of abstract quaUties ; indeed I know 
not if, when we reason about m and x, we do more 
than mechanically deal with the letters; whereas in 
reasoning of colour or smell as abstracted from the 
rose with which we always have seen them conjoined, 
and forming to ourselves the idea of something in the 
abstract which we have only ever seen in the concrete, 
—of some ideal existence of which in actual existence 
we have never known anything, nor can know, — we 
really appear to go a step further. Now do you 
maintain that Abstraction is ever otherwise than a 
difiicult and painful operation ? 

B. First of all be pleased to observe that many 
philosophers altogether deny, even to man, the power 
of forming abstract ideas. The dispute of the Nom- 
inalists and Realists, so well ridiculed by Swift, or 
rather by Arbuthnot in Scriblerus, is as old as meta- 
physical mquiries, under one name or another. They 
consider it impossible for us really to form these 
abstractions, and hold that we only are using words 
and not deahng with ideas, just as you seem to think 
we do in algebraical language. Mr. Stewart is among 
those who conceive that we think in language. My 
opinion, if against such venerable authority I may 
venture to hold one, is different. I think we have 
ideas independent of language, and I do not see how 
otherwise a person born deaf and dumb and blind can 
have ideas at all ; which I know they have, because I 
carefully examined the one of whom Mr. Stewart has 
given so interesting an account. Indeed he has re- 
corded the experiment of the musical snuff-box which 
I then made upon this unhappy but singular boy. But 
next I am to show you that abstraction independent 
of algebra, or metaphysical reasoning altogether, is 
neither difficult nor pamful. Without Abstrafc^iaTL ^^ 
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cannot classify in any way, or make any approach to 
dassification. I^ow I venture to say that no human 
being, be he ever so stupid, is without some power of 
classification, nay, that he is constantly exercising it 
with great care, and almost unavoidably, and acting 
upon the inferences to which it leads. He can tell a 
man from a horse. How? By attending to those 
things in which they differ. But he can also tell a 
stone from both, and he knows that the stone is dif- 
ferent from both. How ? By attending to those things 
in which the two animals agree, and to those things m 
which they differ from the stone. So every person 
having accurate eyes and the use of speech can call a 
sheet of paper and a patch of snow both white ; a piece 
of hot iron and of hot brick both hot He has there- 
fore the idea in his mind of colour and of heat in these 
several cases, independent of other qualities, that is, 
abstracted from other qualities ; he classifies the white 
bodies together, independent of their differences ; the 
hot bodies, independent of theirs ; and he contrasts the 
white metal with the white snow, because they differ 
in temperature, without regarding their agreeing to- 
gether in colour. All this is Abstraction, and all this 
IS quite level to the meanest capacity of men. But is 
it not also level to brute intellect ? Unquestionably all 
animals know their mates and their own kind. A dc^ 
knows his master, knows that he is not a dog, and that 
he differs from other men. In these very ordinary 
operations we see the animal mind at one time passing 
over certain resemblances and fixing on differences ; at 
another time disregarding differences and fixing onlv 
on resemblances. Nay, go lower in the scale. A buU 
is enraged by a red colour, be the form of the body 
what you please. A fish is caught by means of a li^t, 
be it of any size or any form. 

A. These things which you last mention are mere 
sensations. The red light or the flame impresses 
the retina and affects the animal's sensorium, his 
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brain — ^irritating the quadruped and attracting the 
fish. 

B. What then ? Other sensations pass to his mind 
through his senses at the same time. He has the 
sensation of form as well as Qolour; yet he passes this 
entirely over, and only considers the colour. However, 
take those cases in which animals are attracted to cer- 
tain places. They are hungry and go to a certain field 
to eat, without the least regard to its position or its 
shape ; because it agrees with other fields in bearing 
the food which the beast is in quest of. Fhes approach 
the hght because they believe it to be the open air 
where they wish to go. So the bird never throws 
stones into a river or puddle to raise the water; but it 
does throw them into the ewer. It abstracts water 
from the thing containing it; and could not reason 
upon the effects of the operation without a process of 
Abstraction. Indeed, upon the footing on which you 
would put it, I know not that all our own abstract ideas 
may not in the end be resolved into sensations and their 
immediate consequences. I know of no evidence that 
you have of our abstract ideas being formed in any 
other way, except on our consciousness, and our con- 
tinual communication of ideas and experience through 
speech. In the case of the brute we have all the same 
phenomena, and, excluding the operation of blind In- 
stinct, we are forced to the like conclusions. 

A. I think we may go a step farther; have not ani- 
mals some kind of language? At all events they 
understand ours. A horse knows the encouraging or 
chiding sound of voice and whip, and moves or stops 
accordmgly. Whoever uses the sound, and in what- 
.ever key or loudness, the horse acts alike. But they seem 
also to have some knowledge of conventional signs. If 
I am to teach a dog or a pig to do certain things on a 
given signal, the process I take to be this. I connect 
his obecuence with reward, his disobedience with ^^qsl- 
ishment But this only gives Idnx \ikifi tbs^^ V^ Oqw^^ 
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the fear of disobeying. It in no way can give him the 
means of connecting the act with the sign. Now, con- 
necting the two together, whatever be the manner in 
which the sign is made, is Abstraction; but it is more, 
it is the very kind of Abstraction in which all language 
has its origin — ^the connecting the sign with the thi^ 
dgnified; for the sign is purely arbitrary in this case as 
much as in human language. 

B, May we not add that they have some conven- 
tional signs among themselves? How else are we to 
explain their calls : The cock grouse calls the hen; 
the male the female of many animals. The pigeon 
and the fieldfare and the crow make signals; and the 
wild horse is a clear case of signals. All this implies 
not only Abstraction, but that very kind of Abstraction 
which gives us our language. It is in fact a language 
which they possess, though simple and limited in its 
range. 

^. As to the power of comparing, what is commonly 
called Reason, par excellence, comprising Judgment 
and Reasoning, this needs not detain us very long. 
The facts here are not well liable to dispute. There 
is no possibility of explaining the many cases which 
we began by going over without allowing this power. 
They all prove it in some degree. Several of them 
show it to exist in a very considerable degree. The 
acts of some birds and monkeys cannot be accounted 
for by Instinct ; for they are uie result of experience ; 
and they are performed with a perfect knowledge of 
the end in view ; they are directed pecuUarly to that 
end ; they vary accorcfing as the circumstances in which 
they are performed alter, and the alteration made is 
always so contrived as to suit the variation in the cir- 
cumstances. Some of these acts show more sagacity, 
according to Mr. Locke's observation, than is possessed 
by many men. The existence of a comparing and con- 
triving power is therefore plain enough. Ajad on the^ 
whole I conceive that a rational mind cannot be denied 
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to the animals, however inferior in degree their faculties 
may be to our own. 

JB, That inferiority is manifestly the cause why they 
have made so httle progress, or rather have hardly 
made any at all. Some little is proved by such facts as 
Mr. Knight has collected, but they are only exceptions 
to the rule which has doomed them to a stationary ex- 
istence. This difference, however, is merely the result 
of the inferior degree of their mental powers, as well 
as the different construction of their bodily powers. 
The want of fingers endowed with a nice sense of 
touch is an obstruction to the progress of all, or almost 
all, the lower animals. The elephant's trunk is no 
doubt a partial exception, and accordingly his sagacity 
is greater than that of almost any other beast. The 
monkey would have a better chance of learning the 
nature of external objects if his thumb were not on 
the same side of his hand with his fingers, whereby he 
cannot handle and measure objects as we do, whose 
chief knowledge of size and form is derived from the 
goniometer of the finger and thumb, the moveable 
angle which their motion and position give us. Insects 
work with infinite nicetv by means of then* antennae; 
when these are removed they cease to work at all, as 
Huber clearly proved. Clearly this different external 
conformation, together with their inferior degree of 
reason, is suifficient to account for brutes having been 
stationary, and for their being subdued to our use, as 
the Deity intended they should, when He appointed 
this difference. To argue from the complex effect of 
all the faculties, bodily and mental, in giving different 
progress or power to our race and to theu's, and to 
infer from this difference that there is an essential and 
specific diversity in our mental structure, nay that they 
have not one single faculty the same with ours in kina, 
is highly unphilosophical. It is indeed contrary to one 
of the nindamental rules of philosophizing, that ^^bisSx 
forbids us needlessly to multiply caoi&e^. ¥ot ^^ «3c^ 
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thus driven to suppose two kinds of Intelligence, human 
and brutal, and two sets of faculties, a Memory and a 
Quasi Memory, as the lawyers would have it— an Ab- 
straction and Reasoning, properly so called, and some- 
thing in the nature of Abstraction and Reasoning, but, 
though like, yet not the same. 

A. There is one matter to which we have not as yet 
adverted, but, after having considered the intelligent 
as well as instinctive powers, we may now as well do 
so. I mean the diversity in the operations of the latter, 
and the perfect sameness of the former — ^a sameness in 
all the operations of any given individual animal, and 
likewise of each of the species. 

B, This is well worthy of consideration. When trying 
to explain instinctive operations upon the hypothesis of 
an intelligent principle acting under the impiilse of sen- 
sations, I found in this perfect sameness and regularity 
of its operation a considerable difficulty, though not 
perhaps an insuperable one, not certainly so great a 
difficulty as those we have considered. 

A, How did you endeavour to explain, on that hypo- 
thesis, the regularity of Reason or Intelligence ? 

B, The absolute sameness of moral and intellectual 
character, and the limited sphere of ideas and events, 
will account for much. We see far less diversity of 
action and speech among peasants of a very confined 
knowledge and very Umited range of pursuits, than 
among persons of a higher degree of education and 
superior station in life. But still there is a great 
diversity. Taking, however, two men of most perfect 
resemblance in all their faculties, and all their feelings, 
similarly constituted in both body and mind, they womd 
probably act nearly if not entirely alike. Whatever 
made one do a thmg would make the other, and we 
must suppose them to be placed in perfectly similar 
circumstances, so that the same things would happen 
to both. Chance is here to be put out of view ; because 
it only means ignorance of motives and circamstances. 
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and assumes a diversity in these unknown to us, which 
by the supposition is here excluded. Suppose these 
two individuals thus placed in like circumstances as to 
food and building materials, why should they eat dif- 
ferently, or make different habitations ? What is there 
to make the one choose a plant which the other does 
not choose ? or form a hut in any particular different 
from the other ? K one kind of food was nearer the 
one, and another nearer the other individual, they 
might choose differently ; but this assumes that both 
kinds are agreeable to the constitution of their palates. 

A. As long as providing for merely physical wants 
was their whole occupation, it is probable that both 
would act alike, except that, if any difficulty occurred 
to be vanquished, I am not at all sure of their adopting 
the very same means to overcome it. One miffht break 
a nut ith his teeth, another witii a stone, or ^ brui^ 
ing two nuts together. But there is the same diversity 
in the conduct of animals where they act by intelligent 
principles. The general resemblance of their proceed- 
ings is explained by the consideration you are stating 
in the case you put of the boys. Their instinctive 
operations would never vary in the least particular. 
When they came to reason, or speculate, or converse, 
the sameness would probably cease. It seems iucon^r 
sistent with imagination and with free will ; yet of this 
I speak doubtingly, considering the hypothesis you 
have made of faculties and feelmgs perfectly alike in 
all respects. 

B, Certainly, you ought to speak doubtingly, when 
such is the hypothesis that is now binding us. I do 
not see how, even in reasoning, an^hing should ever 
come into the mind of the one that did not suggest itself 
to the other. But our hypothesis is not easy to remain 
under. Suppose, to make the case like instinct, twa 
untaught children in different parts of the country, viz., 
one in China and the other here, to be placea m %» 
situation where the same kinds of food. axA \>\]^$iim% 



304 DIALOGUES ON INSTINCT. 

materials were placed, and a variety of each, we may 
assume that similar tastes and constitution of mind and 
body would make them eat the same things, perhaps 
choose to shelter themselves by building rather than 
by going into caves, possibly to build with the same 
materials selected out of a number ; but it is much to 
say that they would exactly preserve the same figure 
and size and proportions in the huts they made. Each 
would certainly make blunders, and work inartificially ; 
and it is difficult to fancy them exactly making the same 
blunders, deviating from the straight line or the circle 
by the same quantity of aberration, and from the per- 
pendicular by the same angle : yet the bee in China 
and in England makes the same angles, and forms 
cells with the same proportions, and raises the grub 
the same height from the liquor provided for its nutri- 
ment, so as to let it have access to the liquor without 
incommoding or drowning it. 

A. When instinct is interfered with by obstacles 
interposed, the animal's intelligent powers are brought 
into action, and then the uniformity and perfect regu- 
larity ceases. This seems to present under this head, 
as well as the other head of knowledge and design or 
intention, a sufficiently marked distinction. 

B, Certainly; and it is to be observed that the 
more sagacious any animal is, the greater variety is 
perceived in his actions and habits. Thus the elephant 
and the dog present general resemblances throughout 
each species ; but the instances of sagacity or reason 
which the different individuals exhibit are sufficiently 
various: whereas there is no more diversity in the 
ordinary working of the bee, than in the operations 
of crystallization, or the secretion of the sanguiferous 
or the lacteal system. In truth, we may compare the 
two cases together. Instinct seems to nold the same 
place in the mental which secretion and absorption do 
in the physical system. Intelligence or reason will 
sometimes interfere with Instinct, as our voluntary 
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actions will interfere with the involuntary operations 
of secretion. But the instinctive operation proceeds 
whether the animal wills or no — ^proceeds without his 
knowledge, and beyond his design — ^as secretion goes 
on in our sleep without our knowledge and without any 
intention on our part. So as secretion goes on without 
any help from us, or any direct co-operation, Instinct 
works without any aid from Intelligence. But there 
is this difference in the connexion of will or Intelligence 
with Instinct, and the connexion of voluntary action 
with secretion — ^that the Instinct seems subservient to 
the intelligent will far more than the secreting power 
is to the voluntary action. The bee, when obstructed, 
applies his Instinct, as it were, to overcome the ohstacle! 
whereas we cannot alter at will the course of secretion ; 
we have some direct power over it, but very Uttle. 

A. One thing seems quite clear, that upon any view 
of this great question, whatever theory we adopt, all 
leaves the inference of design untouched; nay, the 
more we inquire, the more we perceive that all in- 
vestigation only places in a stronger light the conclu- 
sion from the facts to a superintending Intelligence. 

B. Beyond all doubt it is so. The whole question 
is one of relations and connexions. Adaptation — ad- 
justment — mutual dependence of parts — conformity of 
arrangement — balance — and compensation — every- 
where appear pervading the whole system, and conspi- 
cuous in all its parts. It signifies not in this view 
whether we regard Instinct as the result of the animal's 
faculties actuated by the impressions of his senses — or 
as the faint glimmerings of intelligence working by the 
same rules which guide the operations of more deve- 
loped reason — or as a pecuhar faculty differing in kind 
from those with which man is endowed — or as the im- 
mediate and direct operation of the Great Mind which 
created and which upholds the universe. If the last 
be indeed the true theory, then we have additiot^ 
reason for devoutly admiring the spectaud^ TN\i\dfcL^Cm& 
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department of the creation hourly offers to the contem- 
plative mind. But the same conclusion of a present 
and pervading Intelligence flows from all the other 
doctrines, and equally flows from them all. K the 
Senses so move tiie animal's mind as to produce the 
perfect result which we witness, those senses have been 
nramed and that mind has been constituted, in strict 
harmony with each other, and their combined and 
mutual action has been adjusted to the regular per- 
formance of the work spread out before our eyes, the 
subject of just wonder. K it is Reason like our own 
whfch movis the animal mechanism, ite modification to 
suit that physical structure and to work those effects 
which we are unable to accomplish, commands again 
our himible admiration, while the excellenco of the 
workmanship performed by so mean an ag:ent impresses 
us with idea^ yet more awlul of the Being who Lrmed 
and who taught it. If to the bodily structure of these 
creatures there has been given a liund wholly different 
from our own, yet it has been most nicely adapted to 
its material abode, and to the corporeal tools wherewith 
it works ; so that while a new variety strikes us in the 
infinite resources of creative skill, our admiration is still 
raised as before by the manifestation of contrivance and 
of expertness which everywhere speaks <rf the govern- 
ing power, the directing skill, the plastic hamL Not 
is there upon any of these hypotheses room for doubt- 
ing the identity of the Great Artificer of nature. The 
same peculiarity everywhere is seen to mark the whde 
workmanship. All comes from a Supreme Intelligence ; 
that intelligence, though variously diversified, preserves 
its characteristic features, and ever shines another and 
the same. 
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NOTE TO THE DIALOGUES. 



In Dialogae I. the Instinct of the dncklmg hatched under the hen and 
of the chicken in the oven is mentioned. The two following facts have 
occurred since that discussion was ended. 

When a sow farrows, the pigs are expelled with some force, and to a 
little distance, by the action of the uterus and abdominal muscles. Each 
pig instantly runs up to one of the teats, which he ever after regards as 
his own peculiar property; and when more pigs than teats are produced, 
the latter ones run to the tail of some of the others, and suck till they die 
of inanition* 

Mr. Davy in his account of Ceylon mentions a remarkable Instinct of 
the alligator. He saw an egg in the sand just ready to crack, and broke 
it with his stick. The animtd came out, and made at once for the river. He 
held his stick before it, and immediately the reptile put itself in a posture 
of defence, as an adult alligator would have done in like circumstances. 

In Dialogue III. there is some doubt expressed as to the water-moth 
loading its case, if too light in the water, with a kind of ballast. The larvae 
of the Phryganea are stated by Mr. Lyell to do this habitually, and to use 
(resh-water shells for their ballast. This gives rise to many masses of 
calcareous matter in the tertiary formations. As many as 100 small shells 
are found surrounding one tube.* 

In Dialogue lY. some remarks are made upon Hereditary Instincts. 
Mr. Roullin has related a similar instance of such Instinct in the hunting 
dogs of Mexico. Were they to attack the deer in fronts whose weight 
exceeds their own sixfold, they would be destroyed and have their backs 
broken, as happens to other dogs ignorant of the manoeuvre, which con- 
sists in attacking from behind or laterally, and seizing the very moment 
when the deer, in running, rests upon two legs. The dog then takes hold 
of him by the belly and throws him over. The dog of pure breed inherits 
this stratagem and never attacks otherwise. Should the deer come upon 
him unawares (from not seeing him), he steps aside and makes his attack 
at the proper time in the animal^s flank ; other dogs, however superior in 
sagacity and strength, make the attack in front, and have their necks 
broken by the deer. So too some of our English miners carried out grey^ 
bounds to hunt the hares in Mexico. The air on that elevated platfonxi^ 

• Principles of Geology, vol il., p. 282. 
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9,000 feet above the level of the sea, is so rare that the mercury a 
19 mches generally, and the dogs were soon exhausted with nu 
gach an atmosphere ; but their whelps are not at all incommodi 
and hunt as easily as the dogs of the country. 

Bespecting the elephant, extraordinary accounts are told by 
men who were in the Burmese war. They relate that when an 
task 18 to be performed by them, some favourite dainty is held up 
hand, and the sagacious animal, comprehending the promise of 
thus implied, exerts himself to earn it. This comes to the pru 
barter as near as may be. 



\ 
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I. 

ON THE GLOW-WORM. 

3ts relating to the light of this and other similar insects 
no means accurately known; and upon some material 
ible observers differ widely. Thus it was deemed very 
to suspect that some inflammable matter in a state of 
nbustion caused the luminous appearance, the rather as 
a striking resemblance to the light emitted by phospho- 
bodies. Accordingly the obvious course was pursued by 
t experimenters, of exposing the insects to heat and to 
gas, to see if the light was increased; and exposing 
» carbonic acid and hydrogen gases, to see if the light 
in extinguished. Forster and Spallanzani affirm l£at 
ve tried this experiment, and found the result to accord 
e theorjr ; they assert distinctly that in oxygen gas, and 
application also of heat, the light is more brilliant, and 
le IS given out in hydrogen and carbonic acid sases. But 
Davy found that the light continued in the latter gases 
sibly diminished, and that oxygen did not increase its 
3ss;* Mr. Macartney observed the light in vacuo and 
rater, t while Dr. Hmme found that it was extinguished 
Dgen, carbonic acid, and nitrous gases, although he could 
ceive that oxygen gas increased, t There seems reason 
ict that these able men made their experiments on dif- 
pecies of the insect, and that the animal or vital powers 
egulate the secretion, or the use of the luminous matter, 
iected by the gases applied. For it is admitted on all 
hat the living insect has a power of extinguishing the 
lependent of any mechanical operation by which it may 
eer the shining part ; and although the nre-fly has that 
aally covered with its wings, and therefore only shines 
ying, the glow-worm^s light is constant, unless she re- 
jr extinguishes it by a voluntary act. 
some luminous matter is secreted by the insect there can 
oubt. The fact that boys in Souui America rub their 

'rans., 1810, p. 287. f K>., 1801. X \\>,A^^^' 
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faces with bruised fire-flies, to make them shine, is asserted by 
travellers ; and this seems to render it probable that the glow- 
worm likewise secretes such an oil. But the experiments of an 
able chemist, Mr. Murray, have set this question at rest. He 
examined a box in which glow-worms had been kept, and found 
several luminous specks wmch they had left behind them. Some 
of these yielded a steady light for five or six hours. Mr. Murray 
says that the luminous matter is enclosed in a capsule of a trans- 
parent substance, which, when ruptured, lets out the matter in 
a liquid form of the consistency of cream. A French naturalist, 
M. Macaire, made some experiments upon this matter, the re- 
sult of which differed materially in one respect firom that of either 
Spallanzani, Davy, or Hulme ; fi)r he is said to have found that 
the presence of oxygen in the air prevents it from shining, a 
position not reconcileable with the worm shining in the atmo- 
sphere. But some of this author^s experiments seou to furnish 
a solution of many difficulties ; for their results refer the appear- 
ance to the animal functions. He found that the lununous 
matter is chiefly composed of albumen, and that any body which 
coagulates albumen destroys the afauung quality ; which it pro- 
bably does by altering the albumiaoBS state of the fluid. Be 
also observed, that though a certain decree of temperature is 
necessary for it, a higher degree destroys it altogether ; and also 
tiiat common electricity has no effect in exciting it, but that vol- 
taic electricity or galvanism does excite it. These observationfl, 
if accurate, are the most important that have been made upon 
this subject. They seem to indicate an immediate connexion 
between the vital powers of the insect and its luminous quality ; 
and they account satisfactorily for the diversity in the r^ults of 
fi^rmer observers, who operated upon the animal apparently 
iKithout taking its vital functions into the account. 

The glow-worm (Lampyris Noctiluca) is not the only luminouf 
insect. There are several other kinds both winged and apterous. 
Of these the fire-fly, a E^Medes of the Elater and of the beetla 
tribe, has already been mentioned. Indeed all the spedes of the 
Lan^yris genus are supposed to be more or leas luminouL 
Several other species of the Elater, as well as the fire-fly, aie 
also luminoua. Some species of the Fulgaro (an hemipterous 
insect) shine so bright that they are called limtem flies. Of 
these the Fulgora Candelaria is a native of China, and tiie F. 
Lantemaria, which is two or three inches long, is a native of 
South America. The shining matter in these, and all others of 
the genus that shine at all, is confined in a transparent bulb pro- 
jedang J&om the head.* Two species <^ eentipeo, the Geogojitm 

* ]Dxl)y and Spence, il, 418. 
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Electricus and G. Phosphoreus, also shine ; the former is a native 
of this country, the latter of Asia. 

Several theories have been formed to explain the use of this 
luminous quality. It is observable that some of the insects 
which have it are apterous in one sex while the other is winged — 
as the glow-worm, the male of which is a fly, the female being a 
caterpfflar. In others both male and female are winged. Agam, 
some have the light always in front, and it seems not to vary in 
brightness, as the Fulgora. Naturalists have supposed that in 
these it is serviceable m discovering their prey. Jout it has abo 
been suggested that defensive or protective purposes may be the 
final cause of the light. Insects which prey on caterpillars have 
been observed running round the Geophilus Electricus as if 
afraid to approach it.* But there is one peculiarity in the glow- 
worm's light which seems to sanction me commonly received 
opinion of its use being chiefly, if not entirely, to attract and 
durect the approach of me male. Not only has the latt^ wings, 
and thus is by his habits little likely to be found near the un- 
winged female — ^there is also found to be much less light emitted 
by the male ; insomuch that at one time the female alone was 
believed to shine at all, until Ray corrected this error. It is 
also remarked that the light is ihe strongest when the two are 
together, and that in some, if not all the species, the luminous 
quality is confined to the time when they are destined to meet. 
Nor is De Geer's objection, foimded oa me observation that the 
chrysalis and larva of the species have somewhat of the same 
luminous quality, of much force. For as the very learned ento- 
mologists just cited, Messrs. Kirby and Spence, have well ob- 
served, this instance may easily be set down with the analogous 
case of males having a kind of lacteal system in some animals, 
including our own species. It deserves fiirther to be remarked, 
that in Brazil there is a glow-worm which is winged, both male 
and female, and the light given by this insect is not steady like 
that of our glow-worm, but sparkles or intermits. On the other 
hand, the fire-fly of Brazil is said to give a constant l]ght.t 
But this may be owing to the greater luminousness of the 
tubercles in the thorax, which in the European fire-fly ^ve so 
little li^t compared with the patches concealed by the cases 
(elytra) of the wings, that they seem only to shine wnen flying. 

* Srby and Gpenoe, iL, 225. f Eirby, Bridgewater Treatise, ii.,. 966. 



312 APPENDIX. 



II. 

OBSERVATIONS, DEMONSTRATIONS, AND EXPERIMENTS 
UPON THE STRUCTURE OF THE CELLS OF BEES. 

The principal use of the cells in the comb is to provide places 
where the eggs may be deposited, the worms hatched, the pups^ 
or chrysalides formed, and the bees afterwards produced. Tjie 
cells are also used for storing the bee^s bread and the honey. 
But, to whatever use they are applied, it is of importance that 
in their construction the greatest possible saving should be 
made, both of space, of wax, and of labour. 

The importance of saving room is obvious, quite indepen- 
dently of that saving conducing to an economy of wax and of 
labour, in the construction of the cells ; for the whole hive may 
thus be made in places which would otherwise be too confined ; 
the heat necessary to the health of the bees, to the process 
of hatching, and to the preservation of the honey, is thus 
economized; the labour of the bees in moving about the 
combs to superintend the various operations after the build- 
ings are finished is materially abridged; the more compact 
each comb is, the stronger it will prove; and the fewer the 
interstices are, whether between the different combs, or be- 
tween the cells of each, the greater will be the security against 
intruders. 

The saving of wax is equally, perhaps more, important. That 
material is not abundant. It nowhere exists in nature ; but is 
elaborated by the bees themselves. This capital discovery we 
owe to John Hunter and to Huber ; but the step was prmci- 
pally made by the former. He found* that small rings or films 
of wax are protruded through the scales of the bee^s belly; and 
Huber afterwards showed that this is secreted in the stomach, 
when the bee feeds either upon honey or other sacdiarine 
matter. But, beside the limited amount of such matter, the 
process of secretion appears to be one of time and difiicolty, 
requiring the animal to be at rest, and in certain attitudes* 
Moreover it is only one class of the hive that can produce wax 
at all. Nor is the wax when secreted in the stomach and given 
out through the scales in a state fit for use. It undergoes 
another process hy the work of the bee, who moistens it with 
saliva, kneading it and working it, to give it the ductili^, 
consistence, and opacity required. The building or scu^turing 

* PhiL Trans., 1792 
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bee is observed to take into her mouth part of the scale bur- 
nished by the wax-worker (or bee producing wax), to work it 
about in her mouth, and to bring it out in the form of a long 
and slender thread or ribbon, wUch she coils and turns, and 
again and again passes through the mouth, until it is quite fit 
for building with. The limited supply, therefore, of this sub- 
stance, as well as the labour reqmred to prepare it for use, 
renders the economical employment of it a matter of great 
moment. 

Lastly; it is evident that, although the saving of room and of 
wax were immaterial — supposing, for example, the saving of 
heat and increased strength or solidity not to be required, and 
a supply of wax ready for use without any labour in preparing 
it to be unlimited — still the construction would be the most 
advantageous which required least work, and enabled the bees 
to perform the operations allotted to them, of building, storing, 
and breeding, within the season to which their activity is con- 
fined. This saving is probably the most important of the whole ; 
because the possibility of continuing the species may depend 
upon it. The two other savings, of room and of wax, conduce 
materially to this saving of work ; but work may also be saved, 
independently of those two other savings, by the form and 
arrangements of the structure. 

The mutual connexions of these three savings, as well as their 
possible independence of each other, may be Slustrated by sup- 

Eosing a house with so many, say three, rooms required to be 
uilt, where land is dear, roofing materials scarce, and labourers 
few, or the time for finishing limited. Build the three rooms 
all on the ground floor, and you require more land, and more 
roof, and more labour than is necessary. Bmld them one 
above another, and you save in all the three particulars. But 
though there were no want of land, or of roofing materials, but 
only of workmen, or of time, build the three rooms on the 
ground, and at a distance fi:om one another, and you lose un- 
necessarily work and time. 

If we now conceive a given space which is to be used by the 
bee, and consider in what way the cells must be disposed in 
order to bring the greatest number possible within it, and 
not interrupt the operations of the animal, we shall be able 
to perceive the arrangement best suited to effect a saving of 
room. 

The size of the cell,' both as to length and breadth, must be 
determined by the dimensions of the young insect in its last 
stage before coining out a perfect bee, though no doubt the cells 
used for storing honey and bees* bread may be larger or smaller. 
The manner in which the cells must be dispos^ 1& m ^s^xsl^ 
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measure also determined by the length ; for one of the ends 
must be left open, and there is no necessity for the other being 
open ; on the contrary, its being closed accommodates and pro- 
tects the egg when deposited there, and the worm when first 
hat-ched. Therefore the cells should be arranged in double 
rows, with their ends in contact on one side and open on the 
other. This is the only disposition of them by which an inter- 
val between the two rows can be saved, and therefore the 
whole number of cells which are to be made in the given 
space must be disposed in double sets or rows, the cel£ on 
each side or face abutting on those of the other. Between 
each row or set — say comb — and the next, a space must be 
left suffident for the bees to pass and repass ; and to avoid 
the necessity of their going round in order to get from one 
vacant space or street to another several openings must be 
made in each comb, as it were cross streets, lea(Hng from 
one to the other main street. This is a sacrifice of room to 
save labour and time. 

But in what way must the cells be made so as to place the 
greatest number in each set or comb ? This leads us to con- 
sider the form of the cell, which must be such as both to accom- 
modate the insect and to leave no interval between cell and celL 
The form must correspond as nearly as possible with that of tiie 
insect, which both in the grub and perfect state approaches to 
cylindrical. But if the cells were cylindrical, there would neces- 
sarily be interstices. If it is required to fill any given space* 
with a number of equal and similar figures disposed in the same 
wav, and each circumscribing a cylinder, there are only four 
which can be formed without leaving any interstices — ^the prism 
whose section is a parallelogram ; the prism whose section is an 
equilateral triangle ; the cube or parallelopii>ed, whose section 
is a square, and the hexagonal prism. If the inscribed cylinders 
are required to touch one another in four points, the first kind 
of prism must be rejected.t Let us take uie sections only, for 

* The proposition must be limited in some sach way as this. Nothing 
can be more mcorrect than the nsoal statement of it, that the equilatond tri- 
an^, 8qu»:«, and hexagon, are the only figures whidi will fill spaee, nnkn 
it be meant of re^ar figures, that is, figures inscribed in a circle. But 
then the ciicumsonbed circle is immiaterial, and so is the eaualil^ dT sideSi 
The question is as to the circle inscribed. If the condition that the solid be 
one circumscribing a cylinder is not added, then equal and similar hexaedral 
pyramids, or frusta of these, would answer the condition of filling the spaM 
without leaning mterstices, and we shall see that there are iTTstanoas of a 
structure approaching to this in the wasp^s nest 

f There would also be no limits to the loss of space intemallf go fbrmedt 
nor to a certain loss of space externally, viz., at the edges or outward bouar 
dary of the given space ; but if the ngures are to be ran^^ round a given 
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whatever is true as to the surface of the section must be true 
as to the solid contents generated by apposition or by motion of 
that sur&ce. The square, the equilateral triangle, and the hexa- 
gon, are therefore the three figures which answer the condition 
of leaving no space unemployed. 

But if the square or the triangle w«re chosen, though no space 
would be lost on the outside of tne comb, and between the dmer- 
ent cells, space would be lost on the inside of each ceU, because 
the circular form of the insect would leave the angles empty. 
There would be more space thus lost in the triangle than in the 
square, and more in the square than in the hexagon. The 
radius of the circle representing the insect or grub being r, the 

space lost in the triangle would be 3 V 3~r2 — C ; in the square 

6 r2 
4 r* — C ; in the hexagon — -=r — C ; C being the area of the 

\ o 

circle. Consequently the triangle would occasion more space 
to be lost than the square by the amount of (3 V 3 — 4) r^, and 
than the hexagon by the amount of V3*r2, while the square 
itself, though occasioning less loss than the triangle, would occa- 

don more than the hexagon by the amount of j-^ — X r*. 

If r be taken equal to unity, the loss of the trian^ compared with 
the square would be about 1*19, and compared with the hexagon 
about 1'73, and the loss by the square compared with that by 
the hexagon would be about *53. So tiiat su^ose a comb a 
foot square, and contaimng, both sides included, 4,608 cells, 
allowing a quarter of an inch for the breadth of each, and one- 
eighth of an inch for the radius of the circle (or insect), the loss 
ot the triangle compared with the square would be above 85 
square inches, or the room for 1,360 bees ; the loss of the tri- 
angle compared with the hexagon would be 124 square inches, 
or room for 1,984 bees ; and &e loss even by the square com- 
pared with the hexagon would be above 38 sqpiare inches, or 
room for more than 608 bees.* The loss of space upon a whole 
hive of a cul»c foot, supposing the combs an mch thick, and the 
intifflsdces between them half an iikeh, would of course be eight 
times as much ; so that such a hive would have move space by 

pmnt, fudi parallelograms would certainly answer fhe conditions. Trian- 
gular prisms would also fill the space, but then they could not, to do so, be 
all disposed in the same manno'. 

* Upon the supposition of the cells being a quarter of an inch in breadth, 
and consequently tne radius of the circle one-eighth, in any plane containing 
the oomb, tiie loss of spaoe in sAck mD, if triangnlar, woold be about ^^ oi 
flB indi square; if square ■^; and if hexagonal, only y}^ or a ninth of th« 
loss by the triangle, and two-fifths of the loss by the «\\iax^ 



316 APPENDIX. 

992 cabic inches, and room for above 15,800 more bees, if the 
cells were hexagonal, than if they were triangular, and more 
space by 304 cubic inches, and room for above 4,864 more bees, 
tAan if they were square. But as these calculations proceed 
upon the supposition of the same number of cells being crowded 
into the space, whatever be their form, we may only take the sup- 
position, which would certainly be more correct, of different num- 
Ders being crowded according to the form; viz., for the triangle 
3,546, the square 4,608, and the hexagon 5,320. This would 
make the loss in the three figures, respectively, for the whole 
comb, 113, 61, and 26 square inches, being accommodation for 
2,326, 1,260, and 543 bees respectively; or the loss on the tri- 
angle, as compared with the hexagon, 1,783 bees, and on the 
square, 717. 

Nor are these computations confined to the case of the grub 
or the insect beinor regular cylindrical bodies. They only 
assume that the cell is to be of such a diameter as to contain 
the animal ; and therefore that in some one part of the prism or 
parallelopiped the circular section of the animal touches the 
sides. The result of the computation is the same as to the space 
lost, whatever form the rest of the animal may have. Indeed, 
as C (the area) vanishes from the equation, the section of the 
animal needs not be circular,* so that there is room for its 
greater axis ; only the whole reasoning rests upon the supposi- 
tion of the given space being divided into figures within which 
a circle may be inscribed touching each side. Kthe insect were 
of an oval form, and especially one of great eccentricity, the 
most economical division of the space would be into panulelo- 
pipeds, whose sides were tangents to the ellipse. 

It is equally clear that if the cells were formed cylindricaUy, 
although there would be no loss of space in the inside, supposing 
the insect cylindrical, and that the loss would be the less the 
nearer its shape approached to the cylinder ; yet the space be- 
tween the cells would be a loss. Suppose they were arranged 
as close as possible, and so as to make the interstices the small- 
est possible, they must be placed around one in the centre, and 
touching it and each other. Therefore their tangents would 
form hexagons. Then the interstices or circular triangles would 
be space lost. This loss would (taking the surface as before) 
be between the cell in the centre, ana the surrounding six, 

equalto( -^ — C Jx 3 or V3*6r2— 3Cequaltol-02r* 

* This is only applicable to the calcalation in the text ; the computation 
in the last note ^vmg not the relative but absolute loss of spaoe, proceeds 
upon the snppoution (n a oucnlar 
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nearly; between every four cells the interstices would be '34 r*, 
and between every three • 17 r^ ; and the space in the first 
mentioned interstices would be ^j square inch, on the former 
supposition of the radius being J inch ; in the second mentioned 
interstices ^J^, and in the third -gl^ square inch. The whole 
loss of space on a comb of 4,608 cells would be 4,607 times the 
space lost between any three cells — that is about 783 r^ — or 
(on the former supposition of r = ^) about 12^ square inches, 
beside the loss on the outer edge, which would depend on the 
form of the boundary line of the comb. In any otner disposi- 
tion of the cylindrical cells the space lost would be much greater, 
and it could not be made less tnan this by any arrangement.* 

It is evident that the saving of space by leaving no interstices 
between the cells is material, whatever use may be made of those 
cells. But the saving of space within each cell is only material 
where the cell is to be used for the lodging of the insect or its 
brood. Where it is to be used for storing honey or bee^s bread, 
as these fill it, the form becomes immaterial. Therefore trian- 
gular or square cells, exhausting the whole space, and leaving 
no interstices, would have been as economical an arrangement 
as hexagonal ones for the cells used to store provisions. They 
would, however, have had no advantage for this purpose over the 
hexagonal ones ; indeed there would, especially m the triangular 
ones, have been some inconvenience m depositing the stores, 
because the bee could not so easily have reached every part of 
the cell. It thus appears that, supposing there were no con- 
sideration to enter the calculation except the saving of space, the 
hexagonal form is the best of any. But the saving of materiab 
and of labour leads to the same conclusion still more strongly. 

Suppose, now, therefore, that the space is of no moment, and 
that saving room is immaterial, and consider only the saving of 
wax. If the form of the cell were circular, or of any ouier 
curve, it is manifest that each cell must have its separate walls, 
as the neighbouring cells could only touch in one point each ; 
and if the figure were rectilinear, but such as to leave interstices, 
the cells must have separate walls wherever these interstices 
occurred. The only figures which could enable each cell to 
afibrd walls for the contiguous ones, and thus to make each 
wall serve for two cells, are those which fill up the space with- 
out intervals, that is, the triangle, square, and hexagon. But 
it has been shown that in anv given space more hexagonal cells 
than square or triangular cells can be placed. But let the pro- 
portions of the peripheries of these cells be considered, and we 
shall see more clearly the saving of wax and work effected by 
the hexagonal form. The triangular cell (it is immaterial 

* See note at end of volume. 
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wliether we take the plaae or the solid figures in stating the 

18 r 
proportions) has a periphery of /§^ ^ being the radios of the 

insect or inscribed circle — the square 8 r and the hexagon 

^,-„™^^^^.«-^-- 

labour to form, them capable of containing the same kind of mseet 
in the proportions of 10 * 4, 8, and 6 ' 9 ; and the saving by the 
hexagonal form is therefore above one-eighth^ compared with 
the square ; aud one-third as compared with the triangular Ibxm. 
It is true that the circular form upon a single cdl would save 
even as compared with the hexagon — just as it would save room 
inside. The periphery would be about 6 ' 28, or about a tenth 
less than the hexagons. But then the loss on several cells would 
be very great, because each cell must have separate walls ; and 
we shall presently see in what proportion that would increase 
the expenditure of materials and labour. It may be sufficient 
here to observe, that suppose a circular (or cyundri td) cell 
surrounded by six others ; the walls of the whole seven would 
be about 44 r. Whereas if a hexagon cell is surrounded by 
six others, there are only 30 sides wanted instead of 42, and m 
whole amount is sometmng less than 35 r, or a saving of one- 
sixth. 

It thus is demonstrated, that supposing the combs to be con- 
structed of double sets of c^, each set open at one end, as they 
must be for the purposes of the bees, and that all the eells are 
of the same form, ^ere is no form which could be chosen and 
no arrangement of the cells which could be made to save so 
much room, wax, and work as the hexagon form, and the dis- 
position of the cells, as to make each wm serve for two. It is 
also clear that, if they are to be entirelv of one form, and that 
the hexagonal, the greatest saving will be effected by making 
their conmion junction, that is whore the closed ends meet, one 
plane, so that the same hexagonal bottom shall serve for the 
opposite cells. But a much more refined contrivance is firand 
in this part of the structure, and one better suited to the pur- 
poses of the animal, by which a considerable additional saving 
IS made both of space, materials, and labour, and a considerable 
gain effected in solidity and starength. The hexagonal form, so 
well fitted for all the rest of the cell, is not the bc^ adapted fo 
its bottom ; and the form of a prism, which the cell has m the 
creater part of its length, is cnanged when we approadi. te 
bottom. Let ua now consider the use to which tae boMom ii 
applied, in what manner that purpose can best be answered hjr 
the form, and how that form can be best made to suit the pur- 
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poses of the strict economy which is consulted throughout the 
whole structure. 

For storing honey and bees' bread it is plainly immaterial 
how the space contamed in the two opposite hexagonal prisms / -^ 
is divided ; and a plane cutting them across, that is, givmg to / ^ 
each cell a hexagonal bottom, and making that common to both, I ' 
would afford the same room for the rtores with any other con- 
struction. But it is not so with the other uses of the cells. 
The egglirst deposited, and the worm in its earlier stage, re- 
quire only a narrow space ; and even when it has grown to its 
m size, from its tarring form it can easUy be accommodated 
in a cell with extremities considerably narrower than the rest of 
the space. This is especially the case with the tail part, which 
is at the bottom of the cell ; it is much more taper than the 
rest of the body, and considerably more so than the head, both 
in the srub and fly. If then the hexagonal form were preserved 
throughout, there would be a considerable waste of room towards 
the bottom. Suppose we had to pack two sets of parcels to- 
gether each opposite to the other ; if they were equally thick 
or broad throughout their whole length, as, for example, StUton 
cheeses, we should place them one set upon or against the other, 
and could lose no space by this arrangement, nor gain any by 
another axTangemeaaL But suppose each parcel tapered towards 
one end, like pears, or Hke wedges cut out of the cheeses ; we 
should then lose room by placing the narrow ends opposite each 
other, and should save considerably by inserting the tapering 
ends of the one set of parcels in the vacant spaces lefb by the 
tapering of the other. The narrow end of each parcel would 
thus be inserted between the narrow ends of two others ; and 
the whole space in which all the parcels could be packed would 
be shortened by the length of the centre line or axis of the 
parcels, reckoned from t£e part where the tapering beduis to 
the narrow extremity. Th^ is exactly what is done m the 
comb ; each cell, from being a prism, becomes at the closed end 
a pyramid, terminating in a p<^t ; and the narrow end of the 
animal is l^us placed between the narrow ends of these on the 
opposite side of the comb, so as to enable all of them to have 
the room required by their shape and size, with cells shorter 
than they must have been had each cell abutted on the single 
one opposite to it, and not been inserted, as it were, between 
several opposite ones. 

But a farther contrivance is necessary that no space may be 
lost between those oppsite cells, and that the same bottoms maj 
serve for both the opposite sets, else the hexagon common to 
both would have been more eoonomieal as to work and mate- 
xials. The pyxamids must be so formed as that each q£ Vua^ ^i&fi» 
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sball be one side of the opposite cellos pyramid. This is accom- 
plished by the pyramid being trihedral, or composed of three 
planes, each of four sides. But if these three planes are inserted 
m the prism, they must cut off a portion of each of its walls ; 
and it will depend upon the amount of this portion how far the 
surface of the whole pyramid shall be greater or less than the 
hexagonal bottom would have been. If a pyramid were raised 
upon the extremity of the walls of the cell to serve instead of 
the hexagonal bottom, its surface would manifestly be greater 
than that hexagonal bottom ; but it is evident that, by inserting 
the pyramid piurtly in the angles of the hexagon, so much of the 
walls may be cut off as will make the whole surface that is left, 
walls and pyramid together, no greater than the whole walls 
and the hexagonal bottom would have been. But it is proved 
that so much of the walls may be thus cut off as to make the 
pyramid, together with what is left of the prism, have a smaller 
surface than the whole walls of the prism together with the 
hexagonal bottom. 

Thus if this construction be adopted, each cell will be opposite 
to three others ; its pyramidal bottom will consist of three plates 
or sides, each of which is the side of an opposite pyramidal 
bottom; the pyramid therefore furnishes on tne one side the 
whole bottom of one cell, and on the opposite side it furnishes 
one-third of the pyramidal bottom of three other cells ; where- 
fore it serves for as much bottom (for the bottoms of as many 
cells) as the hexagonal bottom could have done; and while 
room is saved by the cells being shortened as much as the height 
of the pyramid above the original prism, or half the whole height 
of that pyramid, wax and work are saved by the whole surface 
of the cell being less than it would have been had each cell been 
a prism terminating in an hexagonal plane. As for the solid 
space contained in the figure formed by the remaining part of 
the prisms and the pyramidal bottom, that will be exactly equal 
to the space contained m the prism terminated by the hexa^nal 
plane, and before any part was cut off by the pyramidal sides ; 
for the space contained in the whole pyramid is exactly equal to 
what is cut off from the prism together with the part of the 
prism which is left in the pyramid. All this is clear firom the 
nature of the hexagonal pnsm and of the trihedral pyramid; 
and it also follows from the nature of those figures that each of 
the three sides or planes of the pyramid must be a rhomboid or 
figure of four equal sides ; for the side of the pyramid must be 
inserted in the angle of the hexagon, whose sides being equal, 
80 must the two sides of the pyramidal side inserted ; and in 
order that the apex of the pyramid may be in the axis of the 
prism, which is necessary to make the opposite pyramids coincide, 
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and tbe saxde sides sopve for both the M^ tb« oliier two 
sides of the pyramidal side must be inserted in tbe oppesite and 
equal hexagonal prisms, and must therefore be equal to the 
sides inserted in tne first prism. 

But we haye not yet found what must be the altitude of this 
pyramid ; or, which is the same thin^, at what points the sides 
of the prism must be cut in order to form the bottom of the 
cell ; or, which is the same thing, what must be the angle of the 
rhombus forming the pyramid's sides, regard being Imd to the 
proportion, which will make the whole suri^Buce &e smallest. 
Thus if the to|) of the pyramid is a very little above the hexi^- 
^onal bottom of the prism, the whole surface of the pyramid 
will be somewhat less than the whole surface of the hexagonal 
bottoms, together with the six triangles cut off from the walls ; 
if the top IS a little higher, the difference will be somewhat 
greater. But increase the height, and that difference will begin 
to lessen till it vanishes altogether, and at that point there will 
be no saving of surface, the pyramid being equal to the hexa- 
gonal bottom together with the six triangles cut off. Raise it 
higher still, and there will be a loss. Consequently, there is a 
pomt at which the savin? will be the greatest possible. We 
may either inquire what mat point is, in other words, what the 
altitude must be of the pyramidr^-or we may inquke what pro- 
portion the Side of the ni(Mabus must have to the side of the 
hexagon — or what must be the angles of the rhombus— or at 
what angle the rhombus must cut the ndes of the primn-Mnr 
at what angle the rhombuses must meet each othev — or what 
must be the breadth of the trombuses. Any one of these things 
being foimd, all the rest are determined. 

The investigation gives the following result. The breadth of the 
rhombus — that n, a Ikne drawn from amy of the angles peijpen- 
dicular to t^ opposite side— must be equid to the side of tdie 
hexagon ; and it will follow from this, one of the diagonab of 
the rhombus being the diagonal joining the alternate ao^ea of 
the hexagon, that the rhos^uses are incUned to one anotner at 
angles of 1^0% being the aag^les of the hexagon, in other words, 
the rhcmibnses must be a eontinnation of the hexagonal sides, and 
their angle a eontimiation of the angle of those sides. HeneSi 
too, it mH also foUow that the side of the rhombas ninst be 
to that of the hexagon as 8 to 2 V2 ; the rhombus cuts iha 
prism at a distance &om the upper part of the prism equal to 

-T — g^ of iiie.lMaca.gQn*s side ; ihe altitude of the pyramid is 7^ 

of that side ; or that altitude is to the side in the proportion of 
the side of a square to its diagonal ; and, &dmBji k aIaa£oIkE«H 
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tbat the obtuse angle of the rhombus is 109** 28', and the acute 
angle 70" 32'. 

Let us now look to the fact, and observe whether or not the 
combs are constructed according to what the mathematical 
reasoning proves to be the best possible plan for saving surfaice 
in the cdls. 

In the first place, the cells are obviously fitted into each other 
as the theory requires ; for the prismatic form is not continued 
to the end, but each has a pyramidal bottom or base, and that 
base is composed of three planes, each of which forms one side 
of the bases of three opposite cells, so that one set of those 
planes serves for the opposite pyramids ; each cell is over against 
three cells on the opposite comb, and each cell has its base 
common to itself and those three opposite cells. The length of 
each cell is thus shortened without lessening the accommodation 
of the grub, or pupa, or bee ; for in each of those states the 
pyramid is large enough, considering the tapering of the animal's 
form, and any wider space at the tail part, which is always in- 
serted in the pyramid, would be so much room thrown away. 
Secondly; the form of the pyramid is that which the theory re- 
quires, m order that there may be no interstices, and that the 
pyramids may fit the hexagonal prism exactly: — the sides of 
ench pyramid are three equal rhombuses. Lastly ; each rhom- 
bus has the precise angles, and, consequently, as it is inserted 
in the hexagon, the precise length of sides also, which the theoiy 
requires in order to effect the greatest savine of surface in the 
work. For M. Maraldi, having measured uie angles of the 
rhombus, found them to be 109" 28' and 70" 32', respectively. 
Therefore the other proportions must follow, and the precise 
point of the maximum is obtained by the bees ; or they con- 
struct the bottoms of the cells in the form and of the propor- 
tions which enable them to gain the most space, and to save the 
most wax and work, of any forms and any proportions that 
could be imagined. 

This eminent person, however, was not aware that those con- 
ditions had been fulfilled, and this result obtained by the bees. 
He saw that the pyramidal form of the base, and the fitting of 
the opposite rhombuses, saved both space and material in a con- 
siderable degree. He could not doubt that in order to fill the 
space, and make one set of pyramids serve for the opposite sets 
of cells, it would be necessary that the section of each pyramid 
should be an e(][uilateral triangle, and consequentiy that tiie sides 
of each pyramid should be three in number, and equal to each 
other. ru>r could he fail to perceive that the hexagonal figure 
of the cell, into which those sides were to fit, required that each 
should be a rhombus. But the three equal rhombuses might 
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Iiave an infinite variety in tbeir angles ; their sides might hare pro- 
portions infinitely varying to the sides of the hexagon ; and the 
pyramid formed by them might have infinitely various altitudes ; 
and yet the same general structure might be preserved. The 
reason for the precise angles and proportions observed by M. 
Maraldi was not perceived by this distinguished mathematiciaD* 
Though upon the verge of making the discovery, he contented 
hims€& with observing the angles, and did not ascertain that 
th^ were precisely sucn as made the saving the greatest possible* 
This was reserved for a subsequent period ; when M. Reau- 
mur having considered the structure and the measurement of 
the angles, with the sagacity which peculiarly marked that great 
man, conjectured that this maximum point had been attained 
by the bees ; but as no investigation of the question had ever 
been undertaken, it was only a conjecture. However, he soon 
took steps for changing it into a certainty. He proposed to M. 
Koenig, an expert analyst, pupil of the celebrated JBemouilli^Sf 
the solution of the problem — ^To find the construction of a hex- 
agonal prism tefrmmated by a pyramid composed of three equal 
and similar rhombuses (and the whole of given capacity), such 
that the solid may be made with the least possible quantity of 
materials—which, in other words, was asking him to determine 
the angles of the rhombuses that should cut the hexagonal 
prism so as to form with it the figure of the least possible sur- 
face, since the hexagon being given this decided both their 
dimensions and their intersections with the sides of the cell. 
He did not inform M. Koenig of Maraldi^s measurement until 
after he had solved the problem, and had assigned 109" 28' and 
70** 34' as the angles, when he sent him the ^Memoirs of the 
Academy of Sciences^ for 1712, containing M. Maraldi^s paper, 
and M. Eoemg was equally surprised and pleased to find how 
nearly the actual measurement agreed with the result of his in- 
vestigation. The difference was only two minutes ; and it has 
generally been supposed since then either that M. Maraldi^s 
measurement was erroneous, or that the bees &iled by that 
small quantity to attain the point of the minimum. There is, 
however, no foundation for either supposition; the measure- 
ment of Maraldi is correct, as we have every reason to believe, 
and the bees have with rigorous accuracy solved the problem ; 
for the error turns out to be in M. Koenig's solution. The steps 
of his process are not given by M. Reaumur, nor am I aware 
where they are to be found, rossibly it is in the logarithms 
that he has, by neglecting some decimal places, gone wrong. 
This much is certain, that the true solution is not 109** 26' and 
70" 34', but 109" 28' and 70" 32', exactly as M. Maraldi found 
the angles to be by his measurement. That there may b^Tic^ 
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doubt vespedang this matter, Mr. Maclanrin^s subsequent sta- 
tion* having been ^geometrical, while M. Koeni^^s is stated to 
have been by the difierential calculus, I investigated the pro- 
blem by that calculus in two several ways, and desired a learned 
and skilful mathematician f to investigate it }n his own way, 
whieh turned out to be different from both mine. The residt 
6f the three methods was the same, and coincided not with 
M. Kcenig's result, but with M. Maraldi's measurement. It ' 
is also to be observed that, for the purpose of avoiding all 
doubt that might arise from the logaritluns, one of my solu- 
tions is purposely addressed, not to the angles of the rhombus, 
but to the angle which is made by the planes of the two 
rhombuses, because, that being an angle of 120", is found with- 
out any fraction or approximation. It may further be observed 
that the precise length of the perpendicular from the angle of 
the rhombus to the opposite side, that is, the breadth of the 
rhombus, being the side of the hexagon, as found in that solu- 
tion, at once indicates the exact angles ; for no other angle than 
ISO"*, formed by the two rhombuses inserted in a hexagonal 
prism, could give this exact breadth. This angle being a con- 
tinuation of the hexagonal angle is a clear proof that the angles, 
as measured and actually made, are those given by the investi- 
gation ; for no difference could on this part of the reasoniiig be 
mtroduced by the logarithmic approximations. 

The construction of the cells, then, is demonstrated to be sueh 
that no other which could be conceived would take so little 
material and labour, to afford the same room. In order to 
ascertain how great a saving is effected by this construction, it 
is necessary to compare it with some other, and the one which 
most natarally suggests itself is that which of all others comes 
nearest to this, namely, the hexagonal prism terminating in a 
hexagonal bottom. For we have already seen that this is ccm- 
sLderably more economical than the only other figures which fill 
up any given space, those whose sections are a s(]^uare and an equi- 
later^ tntm glc. Compared then with such a pnsm, the ceU whi<^ 
terminates m a pyramid whose angles axe those formed by 

* It is singBlar that so learned a mathematician as Dr. B^d shoold have 
fi:iven so erroDeous an account of the history of this discovery. He describes 
Mr. Madatirui as having resolved the problem " by a fluxionary calculation,** 
in the Philosophical Transactions^ urnereas his investigation there is purely 

feometrical, and intended to show the power of the ancient analysis. Dr. 
leid also represents him as having ascertained the angles ^* by the most 
exact Mensuration the subject would admit," whereas the measurement had 
been made thirty yeais be&re, and was never rqieated by him at aU.— 
En.fr'uSy vol. iiL 

t My worthy friend and neighbour, Mr. Slee, of Tirrell (WaibBflrdaiid), 
well known to those who punme tiieir studies at Cambxid^ 
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the bees, efEbcts a saying of siir£su;e equal to ( = — jr.^ 

I v'S — V2) *^? * being equal to the side of the hexagon. 



V8 
3 
or^ 

12 
The saving then is — of «3 nearly, and taking « = 1-387 of a 

23 
line is about ^^ of a line square, the whole surface of the 1)ottom 

being about 81 square Unes ; taking the average of the working 
bees' cells s = 1*38, (1'387), and the height = 5, the saving is 
•91 square line upon a work of 8*1, or equal to between an 
eighth and a ninth of the work on the base ; and on the whole 

work, (46*68), nearly, — . But this is in truth (though coin- 

aiding exactly with the amount of saving deduced from Mae- 
laurin's solution) much under the real saving effected upon the 
whole — ^for this supposes the length of the cell to be given, pro- 
ceeds upon that, and only compares the saving upon the bottom 
of the cells. But as a certain length of cell is required for the 
bee, if the cells were not fitted into each other by the pyramidal 
£bnn, but were opposite to each other, and joined by the com- 
inon hexagonal plane, each cell must be lengthened by a lino 
equal to the height of the apex of the pyramid above the plane 
01 the hexagon ; consequently the two opposite cells, or the 
whole prism composed of these cells, must be lengthened by 
the whole altitude of the pyramid, the whole sunace of the 
bottom being nearly 12 ; and this will make the difference be- 
tween the surface oi' each two cells having a common hexagonal 
bottom, and the surface of the two cells with pyramidal bottoms 

but fitting into each other and to a third cell, equal to v — _ — 

«• ; or 1*53 of s* ; and taking 5 = 1*38 line as before, 2*94 
square lines upon a work of about 85 square lines, supposing 
the length of the cell from the acute angle of the rhombus to be 
5 lines, that is a saving of nearly one twenty-eighth on the 
whole of both sides of the comb. The saving of room in the 
hive by this shortening of the cells is also very considerable. It 

is equal to ^ in each comb : if then there are ten combs it 

^ 2-^2 

amounts to above 3^ .<r, or if s be taken at 1*38, to above 4| 
lines ; and if the depth of the cells is 5, to near a twentieth of 
the whole space occupied by the combs. 

This saving is effected, nowevev, not msrely by Uie aaglM «f 
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the riiombtis being of the size pointed out, but also by tbe fit- 
imcr of the opposite cells. Part of the saving therefore is owing 
to this, and part owing to the minimum proportion of the angles 
of the rhombs. If they only have one of their diagonals equal to 
the diagonal of the hexagon (a/3')i ^^7 '^^ ^^ esuh. other and 
effect tiie saving in the length of the cell. But unless they 
also have the angles of a certain proportion, there may be a 
loss on the whole as compared with the hexagonal prism ; and 
unless they be of the given proportion, there cannot be the great- 
estpossible saving as comparc^i with that prism. 

The comparisons hitherto made have all proceeded upon the 
supposition that the cells must have not only a given capacity, 
but a given length. It is manifest that if they were only used 
for stormg honey and bees* bread, the capacity alone would be 
material; the len^h is rendered material by the necessity of 
room being provided for the insect, and especially for the 
young bees. If the cells were not required to have more than 
a given capadl^, a greater saving could be effected b^- a 
construction which should vary the proportions of their width 
and depth, leaving their capacity the same. By the same 
kind of investigation, which leads to ascertaining the form of 
the base most conducive to saving wax and labour, we find 
that the proportions between the hexagon^s side and depth of 
the cells must be 2 to V2 + Vg^ or about 2 to 314, the breadth 
and depth of the cells nearly equal, and the rhomboidal base 
cutting the plane of the waUs at somewhat more than three- 
fourths from the open end. The saving effected by this con- 
struction as compared with the one actually employed by the 
bees, supposing still the sides of the hexagons actually made by 
them to be I'SS?, and the depth 5 lines, would be 7*41 squarelines 
upon a work of 38*28, or nearly a fifth of the work and wax, 
or if we include the outer base in both cases, the savins would 
be 3*8 upon 46*88, or above a twelfth upon a single cdl.* If 
then the only object for which the cells are made, were the 
storing of bees* bread and honey, supposing that so shallow and 
wide a cell could equally serve these purposes with a deeper 
and narrower one, there would, upon a single cell^ be a waste of 

* M. UHuillier (^BerUn Mem,^ 1781, p. 280) states that P. Boscovidi*! 
Bolntion agrees with Maclanrin's in the Philosophical Dransadions, 1743 ; 
and yet he seems never to have seen Maclanrin^s; for he says, ** All these 
mathematicians have considered this matter as beyond the powers of ele- 
mentary geometry, and as requiring of necessity the application of the gene- 
ral principles of maximum and minimum founded on the difierential calcnlos 
or on the limits of ratios ;** and he seems to think himself the first who hat 
shown that the ^blem could be resolved by elementary geometiyy whereas 
lladaurin's solution is by purely elementary geometry. 
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materials in the constraction employed by the bees as compared 
with that which we are considering. But the objection is mani- 
fest to an arrangement which would make the whole weight ot 
the fluid in the case of the honey, press upon so wide a sur&ce 
as between 8 and 9 square lines of the wax with which the outer 
orifice is closed, instead of somewhat less than 5 square lines, 
the average size of the present orifice in the common cells. The 
film of wax now sufficient to contain the honey would no longer 
be enough, and a surface of 8^ lines at least would be required, 
which could probably not be applied after the cell had been 
filled with honey, certainly not unless the honey was extremely 
viscid. But the other use of the cell, and the more material 
one, of breeding, is also to be considered. The worm would be 
deposited in the large pvramidal base instead of the one adapted 
to its size, and when it grew there would be no room for the 
length of it, or of the pupa and bee after its transformation, the 
whole depth of the cell from the apex being only about 3 J lines* 
But there would be no support for it unless it moved out of the 
base on the side, and then it could only be supported in one 
angle of the prism, for it would be too small to nil the whole ; 
so that the Ime which it would have for its lensth would be 
little more than two lines, while all the width of the cell would 
be lost. In this position the worm could not be reared, and it 
could never spin its cocoon. But it will be aft.erwards clearly 
shown that if the whole structure of the comb is considerea, 
whatever may be the relative saving of wax and work upon a 
single cell by taking the greatest width and the depth nearly 
equal, as in the above construction, there would be a consider- 
able loss upon the whole structure, and that the actual propor- 
tions adopted by the bee are more economical. 

The saving of materials effected by giving the cells such a 
form as enables each wall and each base to serve for two cells 
is obviously the greatest saving of all ; and we have already 
adverted to it. But doubts have been of late years entertained 
how far the' walls and bottoms are common to more cells than 
one ; this part of the subject therefore requires ftirther illus- 
tration, before we proceed to consider upon what those doubts 
rest. 

Suppose we take any number of equal hexagonal cells, 
whether terminating in pyramids or in the combs, or formed 
as hexagonal prisms, and place them round one cell so that 
their sides touch ; and suppose we place in the like manner an 
equal number of such cells m a second set or tier, so that their 
bases touch those of the first tier — it is manifest that the number 
of bases required will be double that which would be required 
if the bases of one tier served for the cells of the other, and 
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that double the number of walls will also be required if we only 
reckon those walls which touch each other. But as there are 
the outer walls of each tier to be added, the whole proportion 
of di^rence occasioned by the cells being separate, and having 
each its own walls, will not be that of 2 to I. If there are 14 
cells in all, that is 6 placed rouncl one on each tier, or each face 
of the comb, then if the cells are separate there will be recjuired 
14 bottoms instead of 7, and 84 walls instead of 60, or m the 
proportion of 2 to 1 as to the bottoms, and 7 to 5 as to the 
walls. If instead of two sets, that is one set of 6 round a cell, 
there are any number n of sets, including the first cell as one 
Bet, then the number of walls saved on eadi tier (or &ce of the 
comb) will be eq|ual to 9 n^ — 15» + 6, and the expense of 
labour and materuds occasioned by each cell having separate 
walls will be in the proportion of 2 (3 w^ — 3 n + 1) to 3 w^ — n. 
Suppose the sides of the cells as before 1*387 line, their depth 
8 tineg, and that there is a square foot of comb ; this will make 
the breadth of the cells about 2*77 lines, and n will be between 
27 and 28 ; but take it at 28, the waste will be in the propor- 
tion of about 110 to 56, or somewhat less than 29 to 15 on the 
walls, and exactly 2 to 1 on the bottoms, and on the whole work 
about 51 to 26. The number of square inches of wax required 
£oT the comb, if each cell were separate, would be 3,115 ; if the 
walls and bottoms of one serve for those of the other, only 1,588 
would be wanted ; so that nearly double the amount of labour 
and materials would be required if the cells were separate, and 
had each a base and walls of its own. If the walls only of each 
cell are separate, and the bases are common to the opposite 
cells, the waste would be somewhat less in proportion, but would 
still be very great — ^it would be 1,366 square inches of wax upon 
a work of 1,428, 

Now we must admit that this renders it extremely improbable 
that such should be the structure of the comb, e^edally when 
we perceive the extraordinary refinement of the contrivance 
resorted to by the bees for the purpose of effecting a much less 
considerable saving in the construction of the bases, a saving of 
only one-tenth of the whole labour and materials employed. 
Nevertheless, if the fact is otherwise, the argument from proba- 
bility must of coimse go for nothing. Let us therefore now ex- 
amine the fact. 

The statement rests upon a paper of the late Dr. Barclay, of 
Edinburgh^ published in the ^Transactions of the Wemerian 
Natural History Societj^ ^ (vol. ii.) He sends to that body some 
pieces of honeycomb in which young bees had been reared, and 
observes, that the partitions between the cells at the sides and 
taae are aU double ; that each ceU is a distinct, separate, and 



THE STRUCTURE OP THE CELLS OP BEES. 32^ 

*' in some measure an independent structure agglutinated only 
to the neighbouring cells ; and that when the agglutinating 
substance is destroyed, each cell may be entirely separated from 
the rest.'' He makes the same observation upon the cells of 
wasps, and adds, that the agglutinating substance is more easily 
destroyed in them. From a very allowable deference to the 
authority of this distin^ished anatomist, and possibly from re- 
collecting how much this branch of natural history owed to the 
discoveries of a great physiologist,* naturalists appear to have 
at once adopted his proposition, and they speak of it as " Dr. 
Barclay's discovery," without considering that it rests upon a 
single observation of one kind of cells, namely, those in which 
bees had been bred, and that it is wholly irreconcileable with 
the observations of Reaumur, Maraldi, and above all of Huber. 
That some had denied it, however, and upon this ground^, 
appears from a note in Kirby and Spence (* Introduction to 
Entomology,' vol. i., p. 485), although those eminent naturalists^ 
in the text both of that and other passages (as p. 602), lay down 
the position as admitted that the cells are double. Nothing, 
certainly, could be more unaccountable than that such a thing 
should have escaped the most laborious and accurate of observers^ 
those illustrious foreigners whose names have just been men- 
tioned. But that is not all ; for if the position be true, the 
description of the process of the bees in making their cells, as 
given by Huber, must be wholly incorrect. The two accounts 
cannot possibly stand together. But there can be bo doubt 
whatever that Dr. Barclay was misled by the cocoons of the 
chrysalis, the only cells which he examined having, by his own 
account, been those in which young bees had been hatched ; 
and he having taken no step ror ascertaining whether what he 
took for a second wall and base was made of wax or of silk. 
My reasons for stating this so confidently are as follows : but 
the experiments made and related hereafter complete the proof, 
and show how Dr. Barclay was deceived. 

1. I have examined minutely a great niunber of combs with 
the help of powerful microscopes, as well as by the naked eye, 
and I never have been able to find the least appearance of a 
double wall, or double base. On the contrary, the sections of 
the wax, in what way soever they are made, plainly show that 
the plate is single in every instance. Combs have been thus 
examined of every kind, both those in which honey and bees* 
bread had been stored ; those which were new made and had 
never received any stores ; and those which having been filled 
with honey had been robbed by wasps. It was only cells where- 
bees had been reared, and where the silk cocoon had been IsS^ 

* J. Hooter, PbU. Traiuk, 17^2: 
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that presented anytMng like the appearance of a double plate. 
Nor can there be a doubt that this is always found in such cells. 
The exuviae of the larvae, with the filth, are- well known to be 
always removed ; but the silken lining spun by the larva previous 
to taking the chrysalis, still are expressly^ said by all naturalists* 
to be suffered to remain as strengthenmg the celL They are 
not waxen of course, but silken, and form a linin? to the waxen 
plates, assuming their shape exactly; and in okI cells, where 
many successions of bees have been bred, the space is visibly 
contracted by the cocoons remaining ; and these may be taken 
out, leaving the wax entire, with its plates all single. The 
cocoons come out of the shape of the cells. 

2. I have communicated with other observers upon this 
subject, and having set them upon examining the facts, I find 
that none of them can discover for Dr. Barclay's hypothesis any 
other foundation than the conformity of the cocoon in shape 
with the wax plates. 

3. Not only are the accounts ^ven by former observers, as 
Keaumur, and especially Huber, quite inconsistent with the 
hypotheses of double walls ; it seems hardly conceivable that 
these should be made of wax with agglutinating matter between 
the plates. The wax contains none of this matter in itself; and 
it is inconceivable that the bees should be able to insert it be- 
tween the plates, as indeed it is that the bee should make two 
plates in the manner of its working, which consists either in 
first raising a thick wall and then drawing it out, or in placing 
new wax upon it, but in either case in scraping it thinner and 
polishing it, and making it plainer as well as thinner after it has 
been first raised. How could it get between the two plates to 
scrape and plane them ? and yet it is not pretended that each 
plate is not as plane on one side as on the other — as plane on 
the side, which by the supposition is the inside, or the side 
covered by the otner plate, as on the side exposed to the air, 
and to the scraping and poUshing operalion of the bee. As for 
the agglutinatmg matenal, either it may be in the silk, or it 
may be only the adhesion of that to the wax. 

4. The examination of wasps' nests confirms the same opinion, 
and shows how Dr. Barclay has been misled. Indeed ne has 
remarked, that in those nests the agglutinating material of which 
he speaks is less adhesive, and that the double walls are there 
more easily observed. If a wasp's comb, in which youns 
have not been hatched, is examined, the cells will be found 
single like the bees' cells. But where the larvae have spun 
l&eir cocoons it is found that each cell has a lining. Wnile 
recent, the lining is moist and can be more easily^ extracted ; 

* Beaunmr, v. 600. Eirby and Spence, vol* ii., 197 
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but even when dry it can be taken out. It is greyish or white, 
like fine cambric paper, and semi-transparent ; the cell itself 
being brownish, like coarse paper, less tough than the white, 
but thicker and much more opaque. The white lining takes 
the hexagonal form of the cell exactly, and retains it if extracted 
when moist. The white cells thus formed by the cocoons which 
the larvae spin are quite unconnected ; and when removed leave 
the comb entire of brown paper hexagons. Hie walls of these 
cannot be split into two laminae. But when they are lined with 
the white paper and you try to tear them asunder, you can easily 
do so ; and the same wall appears so split in two ; but one did 
only of the rent is brown, the other is white. So when the two 
papers adhere so closely that you cannot separate them entirely, 
some part of the white cell taken off will appear to be brown ; 
but then there is a corresponding hole opposite in the brown 
cell from which it was taken, or if that cell is still lined with 
white paper, the white paper appears through it, at the vacancy 
where the brown was toi^ ofi:^> short, nothbg can be mora 
dear than that the cells are ori^ally made single, and that the 
apparently double wall is the lining of another material spun by 
the larvse. It must, however, be observed that the economy of 
the material is not so great in the wasps^ as in the bees* comb ; 
the brown paper apparently being much more abundant than 
the wax, or we ought rather to say the material (filings of wood) 
from which it is made by the wasp being more easuy procured 
than that from which wax is secreted b^ the bee (sugar). The 
hexagonal form is, therefore, chiefly important to save space 
and labour. The double wall would greatly increase the demand 
for the latter. 

After all, it is possible that this white paper lining may be 
made by the wasp after the original brown cell has been formed. 
The necessity of economizing the material does not exist, and 
the labour of the wasp is much greater than that of the bee ; 
for a single wasp makes the first portion of a comb without any 
assistance. It is impossible to compare the two kinds of paper 
together and not be satisfied that they are made by pextectly 
different processes. The brown may be made by kneadins to- 
gether the fragments of scraped wood and moistening them ; 
but the perfcHCtly uniform texture of the white plainly shows 
that it is the result of a secretion. No paper that we manufac- 
ture is more fine and perfect in its structure. It must have 
come from some pulp, the result of a chemical process and not 
of any mechanical operation, whether it be secreted in the body 
of the larva and spun by him, or secreted by the wasp and plas- 
tered upon l^e coarser orown material. 

Having then ascertained the facts with respect to the form 
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and position of the bees^ cell, the nature and amount of tha 
saving in room, in work, and in materials, which their stmctar^ 
efiects, and the precise manner in which that saving is made by 
the structure, we proceed to inquire how the insect works in 
order to form it ; and here several explanations that have been 
given, founded for the most part upon an erroneous conception 
of the facts, must be first of all considered. 

1. Bufibn^s is the most superficial, and, we may add, the most 
absurd of these ; it has been universally given up, and yet the 
mistake upon which it rests has been at the bottom of some 
later the^ies. This will oblige us to consider it more at larere 
than its own merits would require. He supposes that the cells 
by presfflng upon each other take the hexagonal form, in like 
manner as soap bubbles blown together in a heap are observed 
to do. That an appearance of hexagons would be exhibited by 
8uch bubbles firom their apparent intersections is possible. No 
hexagonal prisms, however, are really so formed. But let us 
admit that he takes the bubbles only as a familiar illustration, 
and means to speak of a congeries of cylinders, if bubbles c^uld 
be so blown ; and let us also admit that he means to reason 
npcm such cylinders disposed in sets, bemnning with a set of six 
round one cylinder in their centre. This is the only wa^ in 
which anythmg like the result could be obtained, and it is a 
perfectly gratuitous supposition ; but let us grant it for argu- 
ment's sake. Now, if the cylinders are so disposed, it is certain 
that the planes passing through their lines of contact will form 
hexagonal prisms; consequently it may be contended that it 
each cylinder is pressed upon those surrounding it, the curve 
surfaces will become planes, and hexagonal prisms be formed ; 
and as of all the cylinders placed in juxtaposition each will be 
the centre of six others, it may be further said that the whole 
must become hexagonal prisms. But after making every such 
admission, there remain two requisities which cannot be admitted, 
because both are contrary to the facts. In order tliat the 
prisms may be thus formed there must be cylinders first formed 
touching each other, and then these must be pressed against one 
another so as to bring their sides into the form of planes instead 
of curve surfaces, and the pressure must be the same throughout 
the whole number, in order that all may be equally brought 
into the prismatic shape. But neither the separate existence at 
the cylinders, nor the pressure, exists at all m the structure of 
the comb. The cells are not first made cylindrical and then 
pressed together. They are seen by observers to be formed 
originally in planes, with the exception of the first excavation in 
the cake of wax, which is a cyHndncal groove, and is immediately 
made plane. It ismade plane, too, before any of theu qp|»Q6ed 
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^Ift^ are fermed, and -when there, are at the mtmoet only one on 
one side of the cake, and two on the other ; but, in fact, the 
plane form is given to the curye surface when there are not 
three cylinders or parts of cylinders made contiguous to each 
Other, but when there are tluree grooves in one cake oi wax| 




j^^ 



and the bees on the opposite sides are working ait the grooves 
respectively. It is not that A B c, d g e, and E H F, are first 
made and press against each other at their lines of contact, but 
that in the cake L m there is a groove A b c made, and on the 
■other side two grooves, doe, e h f, and by eating away and 
plastering on c b a the planes c b and ba are formed on one 
side the cake, while by the like process on the other »de, and, 
if not at the same time, immediately after, the opposite grooves 
DOE and E H F are made planes, and planes c(»nGiding with 
-c B and B A. Then these planes are not the six walls of the 
prism at all, but only the three rhomboidal bottoms ; and upon 
the edges of those bottoms the walls are afterwards raised, and 
^are plane from the very first, and perpendicular to the plane in 
which the cylindrical grooves are formed. Nothing, therefore, 
can be more unconnected with any curve surface than the walls 
4ire in every stage of their progreiss. The first requisite then is 
•entirely wanting, that of separate cylinders to press against each 
other. 

The pressure is equally wanting. That could only be given 
in one of two ways. Supposing, contrary to the fact, that there 
were a congeries of cylinders formed and touching each other, 
^ther these cylinders might by their gravity (which seems to be 
Bufibn's hypothesis) press on each other, or the insect, by its 

f'owth or other efforts, might press fi:om the inside of each cell, 
ut the pressure of gravity, supposing there were no other 
objection to its operation, would not be equal ; it would make 
the cells all of a different form according as they were lower or 
higher on the comb, while the upper ones of all sustaining no 
pressure wofM. be cylindrical ; besides that, a preflsure-suffittent 
to alter the focta of the lower cylinders would be sufficient to 
tear the wails firom the basis of the cells. The supposilioii «f 
jmy expannon or motion of the insect, independent <^ other 
manif^ oligections, is precluded by the fact that the c^ are as 
perfectly hexji^onal in which no bees have been bred as those 
which have had young ; and suppose it were admitted that tiie 
-woirking bees could by internal exertion in: thu eells press thesn 
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against each other, still this all rests upon a merely gratuitous 
assumption, verified by no observations, but contradicted by all 
observation ; for no one ever has seen the cells in the supposed 
state of cylinders ; on the contrary, all observers have round 
them in their progress of formation as prisms, and some have 
seen the very process of formation. Nothing therefore can be 
conceived more groundless than this hypothesis of pressure. 

2. A much more ingenious and plausible theory has been in 
later times advanced, but founded m a great measure upon the 
same fallacy of supposing separate cylinders, although not upon 
the other fallacy respecting pressure. It is maintained with 
great ability in the article Bee, of the ' Penny Cyclopsendia,* by 
a distinguished naturalist. It is supposed that the bee first 
makes cylindrical excavations, which are separated from each 
other at their contact by the thickness of the wall intended to 
be formed, and then cuts away so as to make the flinders 
hexagonal prisms, the walls being of that thickness. Tlius a f 
and B E bemg sections of two cefis, which in their nearest parts 
are at the distance a b, the thickness of the intended wall ; the 
bees are supposed to excavate in all parts of a c f and b d e, 
80 much as always to leave a part a b equal to a b ; and as the 




planes o p thus fomed are tangents to the (nrlinders they will 
fonn hexagonal prisms. But an additional hypothesis is re- 
quisite for this theory; and accordingly it is supposed that the 
bee has a peculiar instinct, which impels it to excavate in the 
direction oi a b and c d, but prevents it firom ever going so 
far as not to leave the requisite tliiftlmpiwi A B, a 5. £ isthen 
said that this instinct, together with the &ct eratiutously as- 
aomed of the excavations b^g at first cylindricfd with spherical 
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•ttoms, will of necessity lead to the formation of hexagonal 
isms, with p3nramidal bases composed of three rhombuses ; in 
oof of which the intersections are given of three circles with a 
irth from the centre of which the tangents drawn to the points 
contact of the other three will no doubt form three rhombuses 
th the lines drawn parallel to these tangents, as A G, A f and 




[>. A little examination will show the entire fallacy of aU 
s in every particular. 

rhe assumption of the peculiar instinct respecting the thick- 
3s of the wax is only gratuitous, and it cannot of course be 
proved. But the assumption of the cylindrical excavations 
contrary to the known facts. The groove, or fluting, first 
xle in the cake is no doubt, at first, not only cylindrical m the 
ection transverse to the axis of the cake (that is, the direction 
'OSS the cake), but also in the direction of the axis (that is, 




ng the cake, as at c); and if the excavation were made deep 
3 the cell, walls as well as base, and in the form ab d^ and 
i next cells in the form of ^, there might be some ground for 
i hypothesis. But we know that the groove abdis only made 
;p enough to form the base, and that its outline is changed into 
aight lines before any of the wall is raised, the wal£ of the 
I being made, not, as the hypothesis assumes, by a cylindrical 
3avation, but b^ raising planes on the outline of the base, 
t admitting this excavation, contrary to the fact, the sup- 
ped instinct would not account for the formation of the plane 
es out of the curve surfaces. K the bees excavate in the 
ection a b (p. 334), and then in lines parallel to that, sup- 
ling them to have found that line by the instinct showing 
m the thinnest place, they would go on till they got to ST, 
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"the tangent of the two circles on the one side, and to t z, the 

tan^nt on the other side, making a plane of the tbiuknem A B, 
&nd of the length t s. But that is not what is wanted to make 
the aide of a Hexagonal prieni \ they must stop at q and at b, 
the points where the tangents m r and m c intersect the tan- 
gent O P. So that there must be another instinct, whollj un- 
connected with the thickness of the plate, to prevent them from 
carrying the working beyond a certain length. Nor can this 
difficulty be supplied by supponng tdo bees to work, one fr«m 
the thinnest part b, and the other from the thinnest part d, for 
the cell can only contain one bee. The supposition then must 
be an instinct to work a certwn length and in a certwn direc- 
tion ; but that is, in other words, an instinct to work a hexagon, 
-which, therefore, is assuming the very matter in question. 

Nor is this all. The instinct respecting the thickness of the 
plate will not advance us even the first step, that is, the for- 
madon of tlie plane o p of parallel aides and equal thickneM 
(the purpose of supposing it), unless at the same instant we 
suppose two bees at work, one in each cell, one working fl-om A 
And C towards b and d, and another from B and D towards A and 
C ; for if one bee only U at work from c towards D she will go 
^iTOUgh, beyond a, Ijll she gets within less than the given dis- 
^ ^ tance a B of the suiface at D, and conae- 

quently will make a curve surface, and not 
a plane. Indeed all the cakes on which 
the bees actually work are unequal, haviae 
on each side convexities, concavities, and 
planes ; so that a section of the cake is as 
m figure, which represents all the possible 
combinations of those inequalitdes, If one 
bee works alone, d being the given distance 
or thickness at which the iustmctive fear of 
perAirating acts and stops the exuvatiMt, 
d B being taken equal to d, ebv weaM 

Cetrate from A to i, and in like nnnner 
i A' to d\ and fr^m a to 9, w y, b i 
Sec. bong always equal to d ; comcqiiaitlr 
the line d d' i would be parallel t« b V 
6/ N, and no plane could he fbrmed. The 
length of the lines a d, A' d; and Itt being 
by the hypothesis innnaterial, the anrfiux 
formed would therefore h« parallel to the 
opposite side of the cake, vnuiterer ra^lt 
1)e the ineqnalilieB on either side, and a plane auiftee «svM 
only be fbrmed in the one case of the side b B' fr bciDg itaelf 
« plane anrfiKe, in wbich case tbe imtinet is ttot WiBWdi 
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tliere bemg » plim^ maiiuce formed alMJa(^. The hfpih- 
thegij! m«st therefore be^ that while one bee is working from 
A towards cL, another is working from B to <?; and that the 
instinct operating as soon as the one arrives at d and the 
other at e, each retreats and excavates in the next line parallel 

to A B or * & ; A e being equal to e d and each equal to -«• 

But the two working together could only form a plane in the 
case of the axis of the cake e G being the axis of the opposite 
surfaces ; that is, in th«f case of the opposite sides A a' a and 
B B' & being exactly similar ; for if they are not (which is the 
case in nature), in order to form a plane by the supposed in- 
stinctive fear of perforating, the bee working on the side A A' a 
must work with the same velocity as the other from a to o' ; 
with a smaller velocity from a to g, with a greater velocity from 
g to Z, the velocity of the other bee being accelerated from btof^ 
and retarded from/ to N ; and these accelerations and retarda- 
tions must vary according to the form of the two surfaces. 

If, however, the cylindrical excavations are supposed to be 
perfectly smooth, and of equal curvature, still the two bees must 
work with exactly the same velocity in order to form a plane, 
And must begin working at the same instant ; and must each 
have the same instinct of stopping at the same point (p. 334) q 
and h ; and then a third bee must begin to work in the cylinder 
p s towards the tangent c m, and the bee in f r must work 
towards x q^ while a fourth bee works in o f. Suppose it could 
be arranged among them that each should be ready to begin 
working m one line at the very moment the other had finished 
working on another, yet no bee ever works long on any part of 
the comb, but is relieved bv a succession of workers; and there- 
fore this succession must also be so arranged that each shall be 
relieved exactly at the time when a line has been finished^ 
jind before another is begun upon. Then suppose a bee comes 
to the point q where she is to stop, and begins on the other line 
q M ; when she is in the angle at </, she must work through, and 
indeed all along the line q x, because at that point q she has 
opposed to her not the thickness of the wax bounded by the 
circle e «, but the whole wax from q along towards x. The 
supposed instinct therefore would never stop her in that direc- 
tion, there being no vacant space nearer than the circle X M. 
Indeed the theor}' wholly fails to provide for the excavation of 
the six angles of e:ich hexagon, for the bee must work in lines 
parallel to the shortest line i K, i A; (p. 388^ which alone the 
supposed instinct shows her ; that instmct giving her no other 
indication of any direction. When she comes tQ q" q therefoXBt 
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or to ^ p" and stops, she must go in the direction ^ i, in 

lines 9" <( or c(' f^' parallel to t k or i k respec- 
tively; and most therefore leave the wax in the 
space (][' p' (f untouched. This wax can only 
be excavated by changing the direction of the 
working ; as either by changing firom the parallel 
lines when the bee comes to q^' or by all along 
working in the direction of the radius of the 
cylinder, and not in parallel lines. But she can 
neither make that change, nor find the direc- 
tion of the radius by merely knowing the direc- 
tion of the lines i k, the thinnest part, and the supposed instinct 
shows her nothing beyond this line i K. 

But a^ain when we speak of the bees working towards one 
another m the lines a b, c d (p. 334), we are supposing them 
to excavate each with perfect equality, and to penetrate in that 
direction in precisely the same time. Now this implies that 
they must each not only work in the very direction to make 
them meet, but that each must remove the same mass of wax 
in the same time; that each must every instant take exactly 

equal particles of the wax away; and the whole 
hypothesis rests upon their working in lines u;, 
tL\ till by meeting at the given distance they 
leave the plane of the given thickness ; and not 
upon their ever clearing awaj^ the wax in the 
du*ection v z, after once reacmng firom wtov\ 

for if they are to do so, they must be able to draw 

. that line v z, and this requires another instinct to 

be supposed. Now the moving firom w to t?, and 
throwing back the particles excavated, and then going back 
again to w and so on again towards v z, is one of the most diffi- 
cult operations that can be conceived, especially when it must be 
jjerformed in exactly equal times by the bees on the opposite 
sides; and after they have gone through this operation along 
the whole line w r, only one layer is excavated, and the same 
operation has to be performed on the next, and so on until the 
whole depth of the cylinder is thus excavated. And if in the 
whole of these hundreds of perforations or punctures one bee 
makes one single movement different as to the time or the 
direction she takes firom the movement made by the opposite 
bee, there will be an inequality, or a hole in the wall. 

But lastly, how was the original cylinder formed which this 
theory assumes? Is it at all easier for the bee to make an ex- 
act cylinder with a smooth curve surface, than to make a hexa- 
fonal prism? Apparently not. Then why assmne'the bee to 
aye tne power of doing that without any peculiar instinct, and 
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suppose the instinct about the fear of perforation, in order to 
explain the making of the plane sides of the hexagon ? The 
theory clearly is defective on this if on no other ground, and it 
either supposes unnecessarily a principle not wanted for ex- 
plaining the phenomena, or it leaves the phenomena unex- 
plained for want of a necessary principle. 

But if all that has been stated were left out of consideration 
as regards the hexagonal walls of the cells, the theory would 
still wjl completely as to the rhomboidal bases. It is an entire 
£dlacy to suppose that the intersections exist as in p. 335, even 
upon the hypothesis of cylinders, and it is an equal &llacy to 
suppose that, if they existed, they would form the three rhom- 
buses as they are found in the comb. The circle from which 
these intersections are supposed to arise, is merely ideal ; admit- 
ting the three cylinders to be exactly as given in the figure^ 
the fourth circle cannot possibly be part of any cylinder; 
for none of the cylinders by the hypothesis intersects three 
others. But if it did, it would not make the rhombuses re- 
quired. Three rhombuses are no doubt formed by the inter- 
sections of four circles, as described in the figure ; but their 
angles are 120** and 60" respectively. Now the angles of the 
rhombuses in the comb are according to the measurement 
109 '28' and 70*32' ; and these are the angles given by the solu- 
tion of the problem of maxima and minima^ as has been already 
shown. The mistake of supposing that because three rhombuses 
are formed by the circles mtersecting, therefore this hypothesis 
tallies with the construction of the bottoms of the cells, appears 
to have been the chief reason for adopting the theory; and yet 
it is clear that the entire difference of those rhombuses, and this 
difi*erence too in the most artificial and singular part of the 
whole structure, at once shows the necessity of rejecting the 
hypothesis, supposing there had been no other proof of its in- 
applicability. 

8. The attempts that have been made to explain the construc- 
tion of the cells by a reference to the form of the insect^s body 
are equally imsuccessful, and proceed, indeed, upon an obvious 
fallacy. For unless it can be shown that there are some parts 
of her body of the very size as well as shape of the hexagon 
and the rhombus, nay, unless it can be shown that these parts 
are placed at the same inclination to each other as the rhom- 
buses are to the walls and to one another, the argument would 
not be at all advanced. The consideration of this will render it 
unnecessary to show in detail that the mere possession of the 
parts which the bee has, and with which she worlcs as with tools, 
cannot enable her, without more, to form the cells. 

Suppose then it were foimd that there is in some part of the 
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Iiee a completely formed hexagon, but miiek smalkef tliaii tiie 
cell ; aod also in some^other part a rhombus of the angles 109'2B 
and 70*32 respectively; but also much smaller than the plates 
of the base — First, how would this lead her to form either the 
walls or the base ? There is no reason for her making them oi 
those shapes, merely because she has the model in one part ot 
her body, any more than of the shape of her other members. 
But next ; supposing all her members were hexagonal or 
liiombaidal, why should she make the cell hexagonal and the 
base rhomboidal? Again; suppose that difficmty got over, 
why should she take any part of her body for a model? All 
these objections apply to her intention, her choice of the design. 
But there . remains an equally insuperable objection as to her 
power of working, supposing her selection of the design to be 
made ; for the having one of her parts hexagonal does not en- 
able her to make a hexagon of a larger size. If an artificer has 
a model, he can only work according to it either by having 
acquired great skill from experience, and thus possessing a prac- 
tised eye and the requisite sleight of hand — or by using instm- 
ments which enable him to follow the model withont having so 
much practical skill of eye and hand; for some such skill he 
must have, even to follow a model by means of instruments. 
But the insect has no instruments ; and even if we suppose thst 
her Hmbs would turn out to be instrunfents did we thoroughly 
understand them, she still, without being taught, has the power 
of working by means of them to a model exactly as men learn 
by experience to do. But this is a violent supposition ; for it is 
^ain that she works without any instruments to guide her. 
Th^i granting her to have a hexagon and rhombus in ner posses- 
sion, nay, supposing them laid down before her, at tbe very 
loast she is aljle to draw lines parallel to their sides. Now to 
do this with never-failing accuracy demands great skill, not 
much less than to make a hexagon and rhomb without any 
model at all. 

It is, however, said that the bee may have not mod^ merely 
in her own members, but tools which can at once make the angles 
required. This, if it be not another form of the same h3rpo- 
thesis, is certainly open to the same answer. For suppose we 
should find some limb of the insect having a part with an angle 
of 120, and others with angles of 109*28 and 70*32, which are 
the three angles formed in the cells ; and suppose we get over 
the first difficulty as before — why should she use those parts in 
making angles, and not only so, but use the proper parts in 
making the proper angles in the cell and base severally? The 
natursJ tools might enable her to make the angles, but tney nerrer 
conld enable her to make them at the proper places ; tiiafc is. 
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the angles of 120% for example, at equal distances from tine 
centre wMch she has not found, of a drde which she has not 
described, and also at equal distances from each otiier, or to 
join ^kB angles by straight lines ; that is, to continue the lines 
forming each angle and join them with die lines forming the two 
adjoining angles. In truth, no hypothesis of this description 
will aeoousft for the phenomena, uiiless it ^onld be assumed, 
contrary to the known and manifest fact, that the insect has 
some limb of the size and nhape of the ¥^ole cell, and is endowed 
with the power of forcing it mto a cake of wax, or that the in- 
sect^s body, when coiled, is of the size and shape of the cell, rhom- 
bus as well as hexagon, and has the power of so fbrcmg itself 
into the wax. This would account for the form of the hollow, 
and then there would still be left to explain how she is enabled 
to place her limb or her body so as exactly to form the con- 
tiguous oells, leaving everywhere the same tdiickness of waJH, 
and not only making the wall of each cell of the same thickness 
in all its parts by forcing in the precise direction required, but 
making all the walls of all tiie cells equally thick (which implies 
the having found the centres of the curcles), and making all the 
cells of exactly the same depth ; operations not much less diffi- 
cult than forming the hexagon and rhombuses themselves with- 
out any model or tooL No such hypothesis, then, would 
advance tiie question, even if the facts bore it out, and if the 
bee was found not only to possess the form required, but actu- 
ally to make the cells in the way supposed, and had some method 
hardly to be conceived of disposing of the wax fi^rced out of its 
place, instead of working, as she does, by digging, scraping, and 
moulding. These facts, did they exist, would deserve our atten- 
tion no doubt ; but they would not explain the whole pheno- 
mena, nor would they deserve our attention more than the facts 
which are found to exist. 

That no sudi facts exist as we have last supposed is admitted ; 
but not even any of those £rst supposed exist, as limbs or oihet 
parts having the angles required. Mr. Huber examined all the 
parts of the msect with the utmost care, and could detect nothing 
of the kind. The teeth, feet, and antennse, present no appear- 
ance of angles, and the head has an acute angle, whidi, sup- 
posing it to be that of the rhombus, would leave unexplained its 
obtuse wg^e as well as the angle of 120% at which all the plates 
of the wi^ are inclined to eadi other and those of the l^e to 
the walls. But it is with the teeth, feet, and antennse, that the 
insect is, hy actual observation of the same naturalist, known to 
work; and tdiese present no appearance even resembling any 
portion of the structure, though they are most cuxioushr con- 
trived &r €»|iibi^ng the operatKm of mpuMing U> W^prnwrnA 
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with delicacy. The antennse, in particular, composed of twelve 
pieces, cylindrical, globular, and conical, are plainly so contrived 
as to have every possible flexibility, in order that they may 
move easily in all directions, being the feelers by which the 
work is guided, the sight of the insect not being used. 

4. It was at one time supposed that the thicbiess of the walls 
was determined for the bee by that of the scales of wax which 
are secreted ; and J. Hunter, finding that the thickness of the 
rhomboidal plates composing the base does not materially differ 
from that of the scales, concluded that those scales were used 
at once in the construction, and formed parts of the cell, as it 
were, ready made. But not to mention that the walls are less 
thick, Huber found that the bee works at the cell differently, 
and not at all by juxtaposition of scales ; nay, {hat the wax of 
which the cells are made is a material different from that of the 
scales, having undergone a process which the bee is observed 
to perform, and offermg results to chemical analysis, which the 
scales do not give, thelatter being entirely and readily soluble, 
for example, m alcohol, whereas there are considerable parts 
of the wax altogether or all but insoluble. As for the snape 
of the laminse miich are secreted, it agrees with no part of the 
structure, being an irregular pentagon. 

5. The discovery of Swanmierdam, that the cornea of the 
bee^s eyes is composed of hexagonal plates, or facettes, has been 
supposed by some to account for the form of the cells. But 
this is, if possible, a wilder hypothesis than any we have been 
considering. Indeed Swammerdam's answer to it is sufficient, 
that it might as well be supposed that men should build round 
houses because the pupil of the human eye is circular. In truth, 
the shape of these jnates must be wholly unknown to the insect. 
They only transmit the light which is made to converge to a 
focus on the retina wholly independent of the form of the in- 
numerable sides of the cornea ; not to mention that the bee 
works in the dark by aid of the antennse, and that if she did 
not, and if she saw the hexagonal form of the plates constantly 
before her, this, though it might suggest, as a model would, the 
form of the cell, could give ner no kind of aid in malnng the 
wax of that figure. 

All the theories to which we have been adverting admit the 
construction of the cells to be effectual for securing the saving 
of room and wax ; and I am not aware that any one has ever 
denied this generally and absolutely. But some opinions have 
been given questioning the amount of the savins in the most 
extraordinary part of the structure, the form of the base, in so 
fur at least as that ebncems the wax. The advantages of this 
construction have not been denied ; but it has been supposed to 
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efiect so litde saving of wax that this could not be the purpose 
of the arrangement. Of those who have held this doctrine 
it is sufficient to specify M. L^Huillier as the person who has 
brought the most mathematical learning to the discussion of the 
subject. 

Li his paper already referred to (* Mem. Acad., Berlin,' 1781), 
after giving a geometrical investigation of the question of maxima 
and minima, he adds some general reflections ', and though these 
are expressed with ^at doubt, and in language of becoming 
reverence, they certainly contain an indication that the author 
considered the saving of wax ascribed to the construction as a 
mistaken and fancifm view of the Final Cause, and as an abuse 
of that delicate speculation. For he thinks he has shown that 
only -/j part of the wax is saved, and that one-ninth might have 
been saved if the dimensions of the cell had been those of what 
he terms the minimum minimorum, that is, if the proportions of 
depth and width had been such as to save most wax, among all 
the cells having the same form and containing the same space. 
He suggests, therefore, that this saving cannot be the object in 
view ; but that there is either some other object, and he men- 
tions none, or that this object of saving wax is modified by 
another, and he mentions as such the rearmg of the young. As 
there can be no doubt that this latter view is the correct one, 
for the reason which I have assigned in treating of the amount 
of saving, there would have been no occasion to dwell further 
upon M. L'Huillier's doctrine, had it rested there. But he pro- 
ceeds to say, that there is reason to suppose the saving of wax 
does not enter at all into the question, and that it may depend 
upon, or be a necessary consequence of the other arrangement, 
that, namely, for the care of the young. " On est meme tent^ 
de soup9onner que ce dernier (i,e, le but d'^conomie) pourroit 
n'entrer pour rien dans la composition des alveoles, lorsqu'on 
fait attention, qu'il pent etre regard^ comme une dependance 
du premier, (i,e, le but de Pemplacement des germes le plug 
sur, et la propagation de Pesp^ce).'* And he adds, that the 
solidity of the structure requiring the contiguous cells to leave no 
space unoccupied, and the opposite cells to fit into one another, 
this condition is *^ tres-heiureusement remplie par des prismes 
hexagonaux terminus par des fonds, tels que ceux que la throne 
et Tobservation s'accordent k pen pres k assigner aux alv^les." 
(P. 292.) 

K, however, any doubt remained with regard to the meaning 
and dr^ of these observations, and of the whole paper, it would 
be removed by the introductory matter prefixed, of which M. 
Castillon is the author, as he is of some admeasurements of the 
cells subjoined to the paper and forming its conclusion. M^ 
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L*Hiiiliier of course adopted tliis introductioii, m wldch ti^e 
purpose of his paper is set fortii, and the accompHshment of 
that purpose described with some satisfaction. Alter a warm 
and just panes:]^c upcm the doctrine of Final Causes, upon 
the services which it has rendered to Natural Religion, and 
vpon Natural Religion itself^ M. Castillon proceeds to lament 
Aat this doctrine has been abused, not onlj hy writers who 
expressly treat of it, but by philosophers to whose physical in- 
^p&ries the speculation is incidental. ^* Telle est notre foibiessCf 
Bous abusons de tout. Kous tirons quelquefoisde la riche mine 
des causes finales des d^combres au lieu d*or. Notre esprit 
bom^ se laisse quelquefois ^blouir par des fausses Incurs et croit 
Toir des causes finales qui n'existent point." The example he 
diyes is the Base of the Cells. ''*• Par example, on a dit que le 
KHid pyramidal qui termine les cellules des abeilles est destine 
h, procurer le maximum de r^pargne de la dre. Ceux qui ont 
aTanc^ cette proposition ont-ils ^t^ guides par la lumi^re ou par 
ime fitusse lueur ?" His answer to this question is the * M^moire.* 
** C*est-ce que M. L^Huillier examine dans un m^oire quHl m*a 
transmis pour §tre present^ k cette savante compagnie." — ** J'y 
ai trouY^ de belles recherches sur le minimum de surfisice des 
Bolides qui ont mdme capacity," &c. (P. 277.) 

M. L^uillier has not proved what M. Castillon and he sup- 
pose ; and a little attention to the preceding statement of the 
former will show this. The supposed proof rests upon three 
grounds. — Firsts that the saving is only about ^ of the wax 
employed. — Secondly^ that a much greater saving might have 
been effected by another construction, had economy of wax been 
the object. — Thirdly, that the object is the solidity of the struc- 
ture by the opposite cells fitting mto each oliier, and leaving no 
intervaJfi. 

1. It is extremely erroneous to represent the savii^ as only 
•fr part ; for suppose we lay entirely out of view the shortenioff 
oi the cells, and merely consider tne saving of the rhomboidu 
base as compared with the hexagonal one, l£e proportion is that 

of 2 ( V8"H^ j s* to — y- (the whole rhoxnboidal base com- 
posed of the three rhombuses and the mx triangles, s being the 
nexagonal side), or as 112 to 1. There is about one-ninth 
part therefore saved of the wax required for making the base. 
The proportion of ^^ '^ obtained bv comparing the saving upon 
the base with the whole wax of me cell, induding the walls ; 
and snpposmg the height of the wall to be to the ades of the 
hexagon as 5 to 1*387. But why is the wax of the wall to be 
imported into the tsakidalion, wnh which it has nothiBg to do? 
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The question is between two forms of the bottom, not of tte 
whole cell. Suppose two kinds of roof for a house were to be 
compared in order to choose the one that required least timber ; 
though the house might be all made of wood we should only 
compare the expense of the roofs, and leave out the waMs, whicn 
would be common to both plans ; otherwise the relative amount 
of the saving would depend on the height of the house as well 
as the shape of the roof. This becomes the more evident in 
the case oi" the cells, from the circumstance of their depth vary- 
ing in the same comb, and for the same kind of bee, according^ 
to many accidental circumstances, as the abundance of wax, the 
use to be made of the cell, the part of the comb where it is 
placed, and the obstacles in the way of the building ; insomuch 
that I have seen in one comb cells ten and eleven lines in depth ; 
others of the ordinair depth of working bee cells, five lines ; and 
some hardly, if at all, deeper than the bottom, that is terminat- 
ing nearly at where the rhomboidal plate begins. But in none 
of these various cells is any difference to be found in the propor- 
tions of the rhomboidal sides to the hexagonal side «, or in the 
depth of the bottom. The side of the hexagons is always the 
same for the same kind of bee ; the depth of the pyramid is 

s S s 

always -y-» and the side of the rhombus ^' The saving 

therefore is somewhere about a ninth, and not somewhat lesa 
than a fifly-first part. 

But there is another consideration which shows still more 
strikingly the fallacy of the argument derived from taking he 
whole walls of the cell into calculation. The thickness of the- 
wax is very different in different parts of the ceU, being much 
greater m the base, that is in the rhomboidai plates, and the 
part of the walls a4joining, the six small triangles, whioh aie 
formed by a line drawn parallel to the base through the points 
where the ribiomboidaL plates cut the wails. This is manifest 
upon inspection ; and I have tried it by weighing equal ^rts, 
in superficial extent, as far as it was possible, of the luise and of 
the sides, and uniformly found the latter aensobly Hghter. It 
did not seem that the proportion was always ihe same, but I 
never found the difference less than in the poropotrtion of 8 to 2. 
The tiuckness of the walls varies much more than that of the 
base in different combs. But any considerable difference be- 
tween the two portions at once destrogrs the ai^nment sd M. 
L^HuiHier. If it is as 3 to 2, then iAie saving is nearly an ei^ttih 
upon the thicker part, and consequently about j^ instead of ^ 
of the whole. 

%. it myepy inaoourate (to say €hjrt tiecasiae .noflMr Ibrm 
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would have saved more wax, if that had been the object, there- 
fore it 18 not the object at all, as M. L^Huillier ultimately con- 
tends, after at first statins much less inaccurately, that the 
saving is one object subordmate to another. But even this is 
not altogether correct. It is an object, bnt taken in conjunction 
with another object ; that is to say, the purpose is not to miake 
the cell of a given capacity with the smallest quantity of wax, 
but of a given capacity and capable of holding insects of a given 
length and fluids of a given consistency and weight. It no 
more follows that saving of wax is not a part of the design be- 
cause another object is accomplished at the same time, and 
which prevents the saving of wax being greater, than it follows 
that each of the two conditions in any question of maxima and 
minima is not attended to, because both are attended to. Thus, 
to take a very simple instance, if it is re(][uired to dispose a given 
surface in a rectangle so that both the sides taken together shall 
be the shortest possible; we know these must be equal, and 
the figure be a square. By making the figure twice as long 
as it is broad, the breadth would be saved, but the whole peri* 
phery would be much increased. Would anybody contend that 
no regard is paid to a saving of the breadth, merely because 
the saving of the length is also taken into the account? 

But is it true that, supposing the object had been saving of 
wax alone, and the problem solved had no other condition to 
qualify that one, any other form would have more effectually 
accomplished the single purpose ? We are of course always to 
assume that no interstices shall be left between the cells. If 
but a single cell is in question, there exists no dispute that 
another form would have given the same capacity* with less sur- 
face than the hexagonal prism with a three-sided pyramidal 
base. But to state this is extremely superfluous, not to say 
puerile, and proves less than nothing ; for if there is to be but 
one oblong cell, a cylinder would save most surface of all the 
regular oblong figures, and if it is not to be oblong, a sphere 
of all figures whatever would save most surface. Nor does M. 
L^Huilher^s prism at all advance the argument ; because, if he 
takes into the account the juxtaposition of the cells, he must also 
consider the opposite sides of the comb ; and then he admits that 
his figure will not answer, for space would be lost and wax also. 

But, suppose a cell must be chosen of the given shape, and 
which leaves no interstices, his argument is, that another pro- 
portion of the depth and width would have saved more wax. 
Now this, upon examination, turns out not to be true. We 
shall first suppose all the parts to be of equal thickness^ and the 
walls no thinner than the base. 

It is observable that he leaves entirely out of his computation 
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the mouth of the cell and its hexagpnal covering. He supposes 
the case of a cell open at that end and shaped according to his 
proportion, the length of the wall being to the "width as 1 to v'G 
one vray, and 1 to VS the other ; and he compares it vith the. 
cell actually made by the bees, also supposed to be open at the 
end. By thus leaving out the hexagon formed at the end or 
mouth of the cell, he makes it appear that there is a waste of 
wax in the cell made by the bees. But why is that hexagon to 
be lefl out ? It is made of wax, like the rest of the ceU ; in- 
deed, of thicker wax than the walls are made of. It is abso- 
lutely necessary for preserving the honey ] and, if it is not re- 
quired for the breeding-cells (which is by no means dear, for 
tne grubs are covered over in general), still those could not, 
without deranging the whole structure of the comb, be of 
different dimensions from the cells used for storing honey, and 
without making it indeed necessary to have one comb for the 
one purpose, and another for the other, thus losing the great 
convenience of the cells being used indifferently for sul purposes. 

Now, taking the case of a single cell, it will be found that the 
solution of M. L'Huillier's problem gives a proportion by which, 
instead of any savins there is a loss, though to a trifling amount. 
The wax reqWed ir this construction elceeds tiiat ilquired in 
the cells actually formed by about -j^ of a square line, tamng into 
the account the hexagonsd plate required to dose up the end of 
the cell. But, if this saving is trifling on one cell, it is very con- 
siderable indeed on the comb. In a hive of a cubic foot, the 
total loss would be nearly eighteen square feet of wax ; because, 
instead of nine combs, with an interval of five lines between 
each, there must be 26f with the same interval. A waste, 
therefore, of between one-fiflh and one-sixth of the whole wax 
required would be occasioned, instead of any saving. This, of 
course, supposes all the cells to be used for storing ; but the 
argument applies, though in a diminished proportion, if we 
deduct the breeding cells. 

The only reason that I can assign for M. L^Huillier having 
made this extraordinary omission of the hexagonal plate at the 
end or mouth of the cell is that, in the investigation of the pro- 
blem originally proposed by Reaumur to Koenig, that hexagon 
does not enter. But in that problem it could have no place. 
The side being a constant quantity, so is of course the hexagon. 
It would have dropt out of^the dmerential equation, and could 
not affect the result required ; namely, the value obtained for 
the side of the rhombus, or for its angles. But then, M. 
L^Huillier ought to have considered that it did enter into the 
investigation of his problem very materially ; and, had he solved 
that problem by the calculus instead of geometrically, he would 
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hvre found that the hexason is not a censtant ^piantity, and 
miflt have a^iected the resiut. 

In truth, if the problem had been stated as it ought, it would 
luMre been this : — ^Xo find the prx^rtions which would giye the 
ivhole sur&ce, of the cell (including the hexagon plate), a nnni- 

mimu Hie result is not that of the wall, being tt^ of the side or 

•rT= and y * of the widldi, but Aat of the wall being to the 

side as V2 + V3 to 2, or the depth to the greatest width as 
28 to 29 nearly ; or (taJdn^ the solid content of the common 
bee's cell), instead 01 M. L'Huillier's proportion, of the depth 
to the greatest width as 2*53 to 4*75, it is that of 8:5 lines to 
3*64. This is in reality the proportion in which, if the cell be 
constructed, there will be the greatest saving poasible of wax 
and work — a saving on one cell of about 3*805 square lines, or 
nearly one^twelflh part — instead of a waste, as we nave seen M. 
L'Hiullier's proportion would occasion. ■ 

It may then be asked whether the argument of M. L'Huillier 
JHB not thus revived, though placed upon a new ground, and re- 
ferred to the cell of these proportions now determined, and why 
those proportions do not justify the iniftrence which he drew 
from his erroneous solution, and which that solution could not 
support ? But the solution which I have given, though it proves 
a saving in a sin^^le cell, and though it shows a loss of much less 
than M. L'HuiUier's, still leaves a loss upon the whole oomb. 
A comb of a foot square made of cells, whose widtibi was to their 
d^th as in the above minimum ratio, would take about ^\-g 
more wax t&an one whose cells were of the construction 
actually used by the bees ; and there would be a waste of j Jr 
upon a hive of 15f combs, which would be the number required 
to ^ve as many cells as nine combs of the ordinary structure. 
But it must further be considered that the wax 01 wiiich the 
bottom is made being thicker than that of the walls, and the 
bottom bearing a.smiuler proportion .to the walls in the ceils of 
the f(nin actusBy employed by the bees, than in the form ^vdiidi 
aaves the ^preatest extent of surface^ an additional saving is made 
hy the proportions actually used. 

This leads us to consider what form of cell will ^ive ibe 
largest proportions of the walls, and the smallest of the rhom- 

* Aooording as the greater or leaser breadth of the hexagon ia taken. 
The whde depth of oell ia always ^.~ more than the longth of tbawall; 
WJbiotL aaamaio be ovadooked hy M. T/HnilHar* 
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ItoiflKi IbuMo. jleob^ vtom&ai^ lifcer that of the imnHmrmi^ of ratfitcey 
may be considered m two way^ ; first, as regacds the angles of 
the rhombus ; and next, as regards the proportion of the depth 
to the width of the cell, the angles of the rhombus being giyem 
The second of these problems admits of no solution, there being 
no limit to the disproportion between the base and the walls, n 
no limits are assigned to the depth of the cell. Bmi the first 
problem may be solved; and it gires clearly the hexagonal 
prism as the form in which the base bears the smallest propor- 
tion to the walls. But there would be an obvious disadvantage 
in this form ; because a loss of surface would be occasioned by 
deviating from the angles which give the minimum of surface^ 
and this would not be counterbalanced by the small saving in 
the proportion of the thicker parts of the work to the thinner. 

There is, however, an important circumstance to be regarded, 
beside the extent of the plates and their thickness. The angles 
formed by the plates are apparently the most difficult part of 
the work; they appear to be laboured with the greatest care; 
And they are the parts where the wax is thickest — the solidity 
of the structure depending mainly on them. Now the saving of 
these solid angles becomes on this account very material, and 
we may inquire as before, first, what must be the angles of the 
' rhombus in order to make the length of the solid, or dihedral, 
angles the smallest possible; and, secondl3r, supposing those 
angles to be given, what must be the proportion of the depth to 
the width of the cell, which makes the length of the solid angles 
the smallest. Both problems admit of a determinate solution. 
In the first it is found that the angles of the rhombus must be 
109" 28' and 70' 32', being the same form whidi saves the most 
surface. In the second it is found that of all cells with such 
pyramidal base, that has the smallest length of solid angle in 

which the length of the wall is to the hexagon side as V2 + 1 

to 1, or the whole depth to the greatest width, as 5 -}- 2 i^2, to 

4 v^2, that is as 39 to 28 nearly. But if we only regard the mini* 
mum of the solid angles of the base and walls without consider- 
ing the angles at the hexagonal opening, then the form is that 

of the wall being to the hexagon side as 1 to V2, being M. 
L'Huillier's minimum minimorum. 

From hence it is evident that this kind of fine and difficult 
workmanship is saved by the angles of the cell being such as 
they are raUier than sucn as would effect the greatest saving in 
the proportion of the bottom, or thick plates, to the walls or 
thin plates. This, therefore, is an additional economy and an 
additional reason, beside those already given, against the fi>rm 
which gives that proportion as a minimum. But it also appeam 
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that reU^ni^lgtllMfo^l^ the prop or t ion of da^ whidi 

gives the minimiim of solid angle, could om j be adimted at an 
expense <^ maface. For if the angles romid the tkezagonal 
plate are left ont of the conaideraticni, then the form is such as 
nas been already shown to lose somewhat m>on a single cell, and 
npon the oomb a great proportion ; and if tne angles round that 
puUte are taken into consideraticm, ihongh on a smgle cell there 
IS a saving, thero is a loss upon the whole comb, as compared 
with the conmion cell. All this is merelj with regard to the 
saving of wax and work, supposing the breeding ont of the 
question, and independent of the reasons against the shallower 
and wider cell derived from the form of the msect. 

We may therefore conclude, from the fullest examination of 
the question, that it is an error to suppose any saving could be 
effected by varying the form of the cell in any of the ways pro- 
posed ; and therefore that, supposing thero wero nothing taken 
mto consideration except the economy of labour and materials, 
the form adopted by the insect is the most conducive of all 
possible forms to that object. It follows consequently that the 
portion is wholly unsupported which ropresents thb saving as 
not being one of the objects of the particular structuro adopted* 

3. The third j^round of the doubt raised by the Berlin 
Academicians is rounded upon the proposition that the object ' 
in view is the solidity of tne structuro, and that the saving of 
the wax is only incidental to this main ol^ect. The language 
used is not marked by the precision which might be expected 
in a mathematical discussion. After stating tnat the safety of 
the eggs and the process of breeding generaJlj^ seems to be the 
object m view ana not the saving of wax; it is added that the 
solidity of the structure so necessary for that object, appears to 
roquiro that there should be no interstices between the cells, 
and that the opposite cells should, ^* if possible^ fit into one 
another — conditions fulfilled by hexagonal prisms with bases, 
such as the theory and observation nearly agroe in giving to 
the cells." The "nearly" is quite incorrect ; there is an absolute 
and perfect agreement between the theory and the observation. 
But it is still more inaccurate to represent the actual structure 
of the prisms and base as necessary for the fulfilment of the 
conditions stated. Any hexagonal prism terminating in pyra- 
mids of three rhombuses would fulfil the conditions of leaving 
no interstices, and of having the opposite bases fitting into one 
another, whatever the angles of the rhombuses were. There is 
something, indeed, vague in the expression " conditions which 
are fulfilled;" and it may be said not to mean that the actual 
structuro is the only one which fulfils those conditions. But 

then if thftt is not the meaning, the observation has no bearing 

\ 
\ 

\ 

\ 
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Upon the question ; for the purpose in hand is to show that the 
structure such as we find it to be, is intended to fulfil the con- 
dition of the cells fittiug, and this can only be answered by 
proying that structure necessary to the cells fitting, which it 
plainly is not. This third ground, therefore, hjls as signally as 
the others. 

M. Castillon has recourse to an argument of a perfectly 
different kind with a yiew to displacing the doctrine upon this 
subject. He calls in question the facts. Father Boscoyich had 
supposed that the admeasurement of the angles was too nice to be 
accurately performed, and that the coincidence of M. Maraldi'a 
measures with the theory could only arise from his assuming 
that the angle of inclination of the rhomboidal plane was the 
same with that of the hexagon, yiz., 120% from which, no doubt, 
it would follow that the an^es of the rhombuses should be 109*28 
and 70*32 respectiyely. M. CastiUon and M. L'Huillier seem 
to adopt this supposition with some alacrity, and the former 
adds some measurements of his own in confirmation of it. 

Admitting the profound respect which is due to any opinion 
or eyen conjecture of so great a man as Father Boscoyich, it 
must at the same time be remarked, that we cannot adopt his 
opinion without imputing a yery great fault to another great 
man — ^MaraldL If, instead of measuring the angles of the 
rhombuses, he supposed the other angles were the same with 
those of the hexagon, and then calculated the angles of the rhom- 
bus, and stated that he had found them to be so in fact, he unques- 
tionably stated what was not true, and pretended to haye made 
an experiment when he only made a supposition and deduced ^ 
an estimate from it. If, indeed, he actually measured the angles 
which the rhombuses make with the sides or with one another, 
and found that angle to be the same with the angles of the hex- 
agon (120*), he had a perfect right to state the angles of the 
rhombus to be 109*28 and 70*32, because that followed firom 
his actual measurement of the other angle. But then that is 
just as good a measurement of the angles of the rhombus as if 
these angles had themselyes been the subject of the obseryation; 
and no doubt this is an easier way of measuring the angles of 
the rhombus than a direct measurement of those angles. For 
take the two rhombuses which are a continuation of the dihedral 
angle of the prism and apply them to that angle, if the walls 
and the rhombuses accurately coincide, it shows the angles of 
inclination to be the same in the walls and in the rhombuses, and 
all the rest follows. Another measurement is also practicable 
without the operation, confessed to be of extreme nicety, of 
measuring the angles themselyes of the rhombus. The breadth 
of these rhombuses— the line drawn from any part in one of the 
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sides jyerpeodieiilar to the opponte ade— may be compared wiA 
the fflde of 1^ hexagon ; and if it is found equal to that side, 
all the rest follows ; each rhombus makes with the other two 
and with the walls angles of 120°, and each rhombus has its two 
angles 109*28 and 70 32 respectively. This is the necessary 
consequence of the rhomboidal breadth being equal to the side 
of the hexagon. Now such a comparison is not very difficult to 
make, either by instruments or by placing the rhombuses orer 
the walls, laying each, when separated, flat on a plane. 

But M. Castillon^s measurements, which are intended to 
confirm Father Boscovich^s conjecture, and cast a doubt oa 
Maraldi^s statement, really deserve little attention, and yet they 
aiford an unexpected confirmation of the latter, and not of the 
former. 

They deserve little attention, because they are bo few in 
number. There are five measurements of the whole depths of 
the cells ; but that is immaterial to the question ; and there are 
only two of the length of the longer sohd angle of the prism as 
compared with that of its shorter solid angle. It does not 
appear that M. Castillon was aware of this proportion deter* 
mining the angles ; but he apparently gives his measures i& 
order to show that the^ vary considerably, and that such obser- 
vations cannot be rehed upon. Now two such observations, 
differing from one another, would prove little or nothing ; but 
it does so happen that one of the two agrees sufficiently well 
with Maraldi^s. The first measures which he gives make the 
one length 4*622, and the other 4*144. Now tM theory is not 
very different firom this ; for if the angles are as measured by 
Maraldi, and found by the calculations, supposing also the ordi- 
nary measure of the proportions between the width of the cells 
and length of the walls to be accurate, the proportion of the 
longer and shorter solid angle is that of 4*622 to 4*168, or within 
y^ of a line, the same as M. Castillon found it to be. 

The examination of the question into which we have been 
drawn has extended to a great length, and has been very 
minute; but it has not been superfluous, because the doubte 
raised by the Berlin Academicians have had considerable influ- 
ence in shaking men^s opinions upon the subject ; and a dispo- 
sition to suppose the whole doctrine respecting the structure 
of the cells erroneous, and the inferences connected with it 
fanciful, may be traced to the Memoir which we have been 
considering, although man^ who have treated the opinions of 
Maraldi and B^eaumur as disproved by subsequent inquiry, have 
probably not looked at the work upon which this notion rests. 
The subject, too, is of the greatest importance ; for it is by fio* 
ihe most remarkable, as it certainly is the most cdebrated, of 
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the operations of animal instinct ; and if it had proved to be a 
mere groundless imagination, the whole of our opinions upon 
other less striking ilmstrations of the same views would have 
been very naturaiUy unsettled. A full investigation, however, 
has proved to what the error must be ascribed, and has shown 
that the evidences of instinctive skill are in several material 
particulars even more remarkable than they had been b^ore 
supposed to be. 

We have hitherto been confining our attention to the struc- 
ture of the cells as composed of wax, or wax and propolis, the 
only materials to which the attention of naturalists and mathe« 
maticians has been directed. As regards the cells only used 
for storing, there is no material except these employed. But 
the foUowmg observations and expenments seem to show that 
it is otherwise in breeding cells. It was the examination of 
these, with a view of satisfying myself as to the origin of Dr. 
Barclay's mistake, that led me to the more minute consideration 
of this subject, to which it is a matter of much resret that 
neither of those consummate observers, Reaumur and Huber, 
devoted sufficient attention. But it is to be hoped that others 
better qualified to continue their researches than I can pretend 
to be, will supply this defect ; and it is with a view to excite 
their attention, rather than to aid their inauiries, that I venture 
to add the result of my very imperfect trials. 

A portion of comb was selected, one part of which had never 
either been used for storing or for breeding, and the other had 
had a single brood. The lormer part was perfectly white ; the 
latter sl^htiy tinged with yellow or light brown, and in several 
places with the red streaks observed oy Huber, and shown by 
him to be a vegetable matter collected firom trees, particularly 
the poplar. The whole belonged to a comb made in a glass 
hive by a very late swarm about the middle of August, and 
taken soon after the middle of September. Indeed, that any 
young had been bred in it I should not have supposed, if the 
cocoons had not shown it — ^always supposing these to be the webs 
spun by tiie pupae, according to the prevailing opinion, which 
is assumed in the remarks that follow to be correct, although 
some may possibly think that the full grown working bee has 
something more to do with the cocoons than is generally supposed. 

The piece of comb was placed in alcohol, and no part of it 
much affected until heat was applied, when the white part 
speedily mdted, and in part dissolved, no vestige of the form of 
a cell, or even a plate, remaining. A good deal of wax also 
ran melted firom the other part, that in which bees had been 
bred ; but it retained its form, and nearly its dimensions, not- 
withstanding the heat was continued for some time. When the 
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flpirit "WHS boiled; tHe latter, or partof tHe comlj in-wfiiclibees 
Had been bred, separated into parts ; but even liien it-required 
being' sttrred to assist, the: separation and let'l^ewax be com- 
pletdy melted. Wtten another comb of an older hive was nsed^ 
file separation was verj: much more difficult; but ccmtmued 
boiling in die alcohol', Tnth stirring, effeetisd it : and then each 
oell was found entire and apart mm liie others, and, when the 
liquor cooled, all were covered and filled with, small wax lo- 
bules, being that considerable portion of the wax whidi the 
alcohol does not take up. The same experiment may be made 
with boilihg^ water, and the result is the same, only that the 
water takes up none of the wax at all! If spirit . of tiirpeni u ie 
is used, liie experiment is more efiectus^ and- easily made; the 
wax b^g easily combined with the spiifb ; but tiiis form of the 
experiment is not of course applicable where it is wished to 
ascertain ih'what part of the cell the wax is'formed;. Sulphum 
et^er crumble dbwn the wax, without^dissolviiig:- any codKBider- 
able part(.of it, and' separates the cdls'aflTsr steeping some time. 
The experiment was then made with pieces of md comb, m 
which several broods- of young- had beiBn reared. The cells 
were somewhat smalllsr in width, ihe walla considksbly thidcer, 
and the colour much more dark, being a deep browiif in' some 
places almost' blaclc: 

The cells separated' B^-tHeBe^processerwereiiow examined. 
Each was found to consist- of a hexagonal prism, ti5rmiiiatan?.m 
a pyramid of three eoual rhombuses; in short; each cell nad 
exactly the shape of nie wax ceUs, but was formed of wholly 
difi^rent materials. The; walls and base were made entireQr of 
aD' extremely thin' transparent or semi-transparent fflm, resem- 
bling eold-beater*s* leaf, out without a- wrinkle;. Hie old'celk 
with thick walls kept- the shape most cBstinctly. Indeed they 
had' angles and', planes - as* well defined as those of wax in the 
new comb. Biit they did not consist of a single film, like the 
cells where apparently onljr one brood had been raised; they 
had one film witfaiit.another^ and could be s^arated, so tiiat as 
many as: five or sixcould'be extricated fixmi me same cell ; each 
of. tlieseUad'the hexagon fbrm, and the first two*,, and sometiines 
three,- had'tiie rhomboidal'fi)rm of l^e base also ; but the inner- 
most ones had the rhombuses lesv and l^ssdlitiiiclly- marked; 
tin the last' one or two of all had' spherical, instead of pyramidal,. 
bases. The hexagon's walls or the sides of lite prism were iii 
ail distihe^ marked. The bases were so much the less distinct 
after the first and second, in consequence of a much greater 
quantity of the red matter being placed' in. the base tiian in any 
part of the- prism. In the prism it was geneinlly traceable ia 
^e angles', as ar Miixd- of lihing orcoatihg, and not always con- 
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taxmons, for sometimes it was int^rrapted-; and it seldom' was off 
equal amount the whole length of t^e solid angle; Sometimes* 
there was hardly any in lliese an^es. In the base there w^r 
always a considerable quantity. The end or mouth of tbe*<3dP 
was always ed^ed round- wim a rim composed chiefly of this 
red matter, which I could* not dissolve eioier in alcohol, spirit 
of turpentine, sulphunc ether, or caustic alkaline ley — whether 
these reagents were exiiibited cold, and the cells with red matter 
macerated in them, or were heated even to Boiling, and the 
oell9 with red matter stirred in them^ 

TttQ first thins that was striking in these experiments was thef^ 
closeness with mach the filin adhered to the wa:^. It defended* 
it from the action of the' solvents j. and even for s time fVom that' 
of the* heat^, at least i1^ pievented- thoLwax from' mdtihg for a*. 
oonndiBrable time ; and^ it' ttiur happened l^st* Ibng after the^ 
liqmd had attained* a* tismperattune Mghertiian that of melting waiS* 
theoomb retained'its^fbrm) and'the cdls continued to adhere; 

ThexeconcZremax^blecireumstoncewas the perfect stretching' 
of tlie film allround' the wsk cell-of ^i4iieh it'iiad^ assumed' ther 
figure. There never wa»' found the Ibast wrinkle or laxity;. 
£adi filin was* tensely stretched in all its parts. 

Thirdly, There was no interval whatever in anjrparf. TtflBP 
w)iole of each cell was one entire piece of film, gomg all rouncP 
the prism, and all through* the pyramid, without any breach, 
and without' any suture or joining. At first it seemed' possible' 
that file red matt^ might be a cement, or might cover the' 
joining^,' or conceal an interval ;- but on scraping it ofi*, as welT. 
as examnning- parts where it never had been, this suspicion was^ 
asoertained' to oe groundl^: 

Fimrthly, The red matter was not' merely spread on the 
first or innermost cell, the one next the wax, but was by innuf 
merable trials found to be indifferently applied to all the films, aa 
well to t^e fifth and sixth as to the first and second. 

Fiffhlji, The red matter always when examined: appeared^ ta 
be on the outside of the film ; fi:>r there was constantly seen a^fihn 
on the concave side between tHe\ eye and the" red matter. It 
must therefi)re, have adhered to the film spun over-iir, and come: 
offfrom^tiie one it was plastered* on. 

Sixthly. The red matter^ though veryirrcgnlkriy spreadon the 
solid angles of the prism, and on the plates'of'the base^ and'on^ 
the upper part especially ofthe solid angles^ that is; at the moutU^ 
and near to and adjbming-the daric coloured nfarof the cell, 
seemed^ in any given cell' to be at the same parts of eadi of thej 
films which lined it. For when the side of a hexagon of many* 
films was cut through, so as to stretch out the sides ofthe prison 
ihto one plane, lite red matter was ab¥ays observed in* defined* 
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parts ; showing that where it was wanting in one film, it was 
also wanting in the other six or seven. The appearance was 
of this kmd when the rim was cut off at the one end and the 
ihomboidal base at the other. 




The base seems on a superficial inspection an exception to 
this observation, inasmuch as in cells which have had many 
broods it is of a uniformly dark purple and almost blade colour 
on the outside and perfectly opaque, while each of the films of 
which it is formed is transparent, except in certain parts, so that 
it might be supposed that the dark parts of one were opposite 
to the transparent parts of the others. But a closer examina- 
tion shows tnat the red matter in these bases, as well as in the 
walls, is distributed in the same manner in each of those of 
which the whole mass is composed, and that it is the diminution 
of their size which causes the appearance just adverted to. 
Thus, the first, or innermost, the one next the wax, has a con- 
siderable space whollv firee from red matter, but the dihecbal 
angles are more or less lined with it, and the breadth of the 
red matter is greatest at the solid angle which the rhombuses 
make with the walls of the cell, and is very scanty indeed at the 
central trihedral angle made by the three rhombuses where it is 
probably not spread at all on the same side, but has the appear- 
ance of colour firom the depth of that which is laid on ^e oppo- 
site sides. There is, however, a sensible proportional increase 
^ in the quantity of red in the smaller and inner- 

^x'^^y^^N^ most fiuns. It probably increases flpradnally in 

r « ^^^ ^^^ ^^^ ^^ ^^ waxen c^. It taj>ers in 

I yJk^ tlus way. The other films are covered in the 
Mpr ^H same places; but as the quantity of red matter 
"V^^^^^^ does not dimmish, but rather increases, the whole 
^^"'^ base is gradually contracted, till in the sixth or 

seventh there is hardly any transparent part at idl. But it 
thus appears that the matter is applied nearly alike in each. 

Seventhly, The films are quite unaffected by maceration, or 
even boiling in alcohol, oil of turpentine, ether, or caustic pot- 
ash. But the red matter seems to be more or less dbsolved in 
all these substances. By stirring in it, the dark coloured cells 
give to spirit of turpentine a light yellow or golden tinge. By 
longer maceration, and especiiuly by boiling, idcohol and ether 
are likewise tinged, though not so deeply. It is probable that 
longer maceration and boiling in any of tiiese liquids would 
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dttsolTe the whole colonring matter of the red substance. Boil« 
ing in caustic potash converts it into a brown pigment, and 
seems to act upon the substance itself, as well as the colouring 
matter ; but nothing affects the films. 

Lastly. A film or the same substance, transparent, but con- 
siderably thicker, was found to line the cell of the q^ueen bee. 
The red matter here was more equally diffiised over its surfiice 
in clouds and streaks, there being no ansles at all to line with 
it. The film assumed the pear or flask-like shape of the wax ; 
but a very remarkable fiict was observed — the film was not 
always in tne inside ; it sometimes lay embedded in the wax, at 
least a layer of wax was laid over it of a sennble thickness, in- 
deed considerably thicker than some plates of the common cell, 
and in one or two specimens it was much thicker. In case a 
thinner layer of wax might be in like manner spread on each film 
of the common cells as the red matter was, great pains were 
taken to ascertain this by examining the older cells, which had 
been separated by boiling in water so as not to dissolve the 
wax ; and there seemed everv reason for believing that no wax 
existed between the eye and the film, that is on the inside of 
the innermost film, in any but the cell of the queen bee. No 
queen bee^s cell was observed to have more than a single film 
even in the oldest comb, where there were six and more succes- 
sions of films in the other cells. But the examination of these 
large cells should be more fiilly gone into, and they should be 
compared as to their lining, with the cells, made out of three 
common ones when a queen is lost and her place supplied. 

The formation of these films is pliunly deserving of much 
greater attention than has ever been given to it. Neither the 
observations of Maraldi, nor those of Reaumur, nor even of 
Huber, are fiill and satisfactory upon this subject. They speak 
of the worm lining and carpeting the cell in spinning, or rather 
weaving, the cocoon, and yet they also speak of its enclosing 
itsdf in the cocoon, as if it spun and wove a web which covered 
its body, and in the inside of which it underwent its transforma- 
tion. But in the meantime there are certain things established 
by the foregoing observations which seem to deserve attention. 

The process must be conducted in one of two ways — either by 
the worm forming a cocoon round itself, and of an oblong figure 
inside sufiident to contain it when it changes its position firom a 
coil perpendicular to the axis of the cell, into an oblone worm 
placed in the axis — or by the worm lining the walls of uie cell, 
as Huber has in one or two places described it, though his de- 
scription is imperfect, and he does not seem to have watched 
the whole operation. In the former case the cocoon, originally 
made somewhat of the shape of the worm, must afterwards be 
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.T CT d:n, io 5'0&; «and<ihe rliexi^oiml past, ew e d^ is 4«M. 
Xet the eoeoon must hove been so ^un as to haiw the siae 
,of the web yary <in these ^proportions. Eor the first half line 
cifomnd .along its axis «ihe web ^must have been eoade «o as2to 
have six breadths to one length, for the next half line ten 
breadths, and for Ihe next half line eight breadths. Let any 
one consider what Hifficulty there wouldilie in snaking a bag of 
cloth which &oiild ihus vary in its dinvtiiHons.iitidifferent parts. 

But that OS the least part of the difficulty overcome by the 
bee ; for thetiBKtent of the web which %bb^ makei(that is, which 
their grubs ^oake) in proportion to itsSongth, does not vary at 
definite poinfr; there are not, for exann&e, two precise propor- 
tions, one forihe part of the eoeoon answering to the pyramid 
Q R T, and one for the part wlii& is to line the other part of 
the base between the pyramid and -the prism, t c p c? r. The 
proportions vary at every one^f the innumerable points between 
the apex of the pyramid and the obtuse joii^e P of the rhombs 
where the hexagonal prism begins, ^teaeh point beginning 
from the apex, thene-is an increase in thesxient of web required 
until we rsach Ate^aoote angles r and t <tf iherthombus. There 
is then an incHBiie'&om the acute angletiill wBoreach the obtuse 
angle p, whenihe estent of the web is the^greatest ; and during 
all the rest oif i&e web, which is to line D-erf c, its length round 
the hexagon remains the same, that is, all throughout the hexa- 
^omd pdunn. Moreorer theincrease does.not take plaee equa%;; 
.the periphery of the eellto be lined does not increase in the 
iproportionfof'the distance x)f each ring or infinitely small section 
mf the sur&ce from -the -apex .Q lalong theraxis of taie cell. From 
ifche apex q tnilie acate angles t, R,>.ihe ^peripheryinoreaBes at 
^he dktance along the axis firom the «pex (being equal to 6 l/6 
of that'distance). But firomthe'acute^to ^e o1::^se angle it in- 
creases much less rapidly, bedng equatlto3 (4 a/!2-^*2V6) df 
that distance along the axis, together wilh three times iihc longer 
diagonal of the rhombs ; so that while'the'peripheiy'is'increasing 
fourfold fi-om <, half the distance between the apex and acute 
angles to 'Ihe acute angles, it is only increasing m the propor- 
tion of five *to two in an equal distance from the acute to the 
obtuse an^e, that is, from the point u in* the axis eorrespondii^ 
•with o, to a point' on that axis correspoadin^'with p.* 

If we only consider what ^extreme complicacy and difficulty- 
there would be in forming a cocoon which should thus increase 
«t every hair'sbreadth, and increase in a ratio varying- at differ- 
<ent points, and should, on reaching its maximum size, contmue 
afterwards stationary in dimensions, we cftiall be convinced how 

* Keitinrl nerti ean be seeu in tiie figure, beisg. in. the aziB. 
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oocoon inscribed, mnst be lew than that of the sor&ce wUdb it 
is sfterwordB tu line, if that curve is wholly concave to the axis, 
in other words, if it have no prants of coatnry flexure. In 
order, therefore, that it may he exactly equal to Uie walls which 
it is to fit exactly, the cocoon must be of a form wholly d"^ 
from that of the worm that made it. It must be con 
some points and convez at others to the worm ; it i 
loose and bag, as it were, and the proeregs of its b ^^ 
being loose must vary at every point in order that, when applie 
to the walls, it may exactly fit them at every part, from the apex 
to the obtuse angles of the rhombus, and afterwards be uniform 
to the end of the prism. Instead of being as in ^ore 4, where 
ihe worm is represented under the bag by a, vertical section, it 
ntnst be as in figure 6, where the shaded parts represent the 
doubled parts answering to a and 6 of the transverse or horizon- 
tat section (fig. 3), the circle bdne thus the insect, and the 
line the web. The performance of such a work by the worm 
f^ipears scarcely conceivable. Astonishing as the known and 
ascertained works of the perfect insect are, this would surpass 
them in a proportion that might almost be called infinite. 

3. These consideratioDS, and tbe observations of naturalists, 
as &r as they go, lead ns to adopt, slmost of necessity, the 
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second inference, that the worm applies the cocoon as it is made 
directly to the walls. In this case we get rid entirely of the 
former difficulty, for the operation is ceitainly much more easr 
of forming the film upon the walls. That it is executed with 
perfect nicety and precision, is, however, no less true. There 
IS never a break to be found, and there is no part thicker than 
the rest ; so that but one layer is applied everywhere ; and the 
worm knows so accurately where it has begun as always to leave 
off on coming round to that point, without ever going again 
over the same ground for half a hair*sbreadth. Ae material 
is also yery remarkable. A yery high magmfying power show, 
no threads, or separate pieces of any kind ; in the great bulk oi 
the texture it is for the most part solid and perfectly transparent. 
Giliere are interspersed irregularly a few fibres, but it should 
seem as if the whole was a mucilage spread over the walls, 
rather then any web woven of threads. But though the diffi- 
culties attending the other theory are not found in this, it has 
difficulties of a different kind and exceedingly startling. 

The first that strikes us immediately is Uie use of the cocoon 
formed on the waxen walls. The cell was already made, and of 
the required form and dimensions, in which the worm could be 
lodged, and grow, and undergo its transformation to the chry- 
salis, or from the chrysalis to the bee. How was the lining it 
with the film to assist the process ? If the cocoon had been of 
another form, and wrapt round the worm, it might have served 
some such purpose of covering or support as cocoons generally 
do to the worm, and afterwards to the pupa; but here the 
cocoon exactly fits the cell, and in nowise alters its form ; and 
by only an exceedingly small quantity its capacity. Still it is 
possible that the film may better suit the worm than the walls, 
or rather may better suit the worm when grown, and the chry- 
salis, for the worm was on the bare wax during the first ten or 
twelve days, and until it made the cocoon. But then, how are 
the second, and the subsequent cocoons, to be accounted for ? 
The cell had been lined alreadv completely with film, and the 
additional lining could add notning to the advantage, whatever 
it was, which the first lining gave the worm and tne chrysalis^ 
If two linings were necessary for the second worm and pupa, 
how did the first do with one? and so of the third and aU the 
subsequent broods. Indeed, when many come to be accumu- 
lated, there is a positive detriment occasioned by the cells being 
contracted. 

Now this difficulty cannot be got over by saying that the same 
kind of anomaly occurs in other cases ; for it wiU be found that 
there has as yet been observed no second instance of it, and 
that the resemblances are wholly imaginary. The only appear- 



of sn^lnnff lice tlus opevttion k^in those caae^'wliere an 
anstinct maoifesUy ^en for the accomplishment of certain pur- 
poses, leads to acts which are finiitlcss in consequence of some 
apparent mistake on the part of the animal ; as where the %, 
mistaking the.floiwer for carrion, l&js its eggs in -the £oAda of the 
calyx who0e smell 'had attracted it. But the case in iiand is 
-very different ; lor we have here not an accidental, but a con- 
stant and regular action of the insect, and in the great majorily 
of cases, with a total failure, nay rather with inconvenient 
results. For one film or cocoon that is spun to serve the pur- 
pose of shielding the grub from the wax of the cell, five or six 
are spun one within the other to no kind of purpose, but rather 
to the loss of space, and yet the instinct which leads to this 
operation, is that of saving wax and work, because it is that 
aastinct which makes the bees always prefer breeding in combs 
already used, and therefore lined with film wherever a brood 
•has been, to building new combs of virgin wax. Even if we 
suppose there were only two broods on an average in each cell, 
airhich is certainlv much below the truth, the instinctive opera- 
^on would be mkplaced, and fail as ofi^n as it succeeded. This 
9s assuredly a strange kind of instinct, considering that certiunty, 
almost inrallibility, is the characteristic of tiie operation in all 
other cases, and that wherever a failure is found, there seems 
an exception (to an otherwise general rule. No other operation 
of any animal can be cited wnich fails as a^eneral &ct, either 
oftener than it succeeds, or even- as of)«in. To make the thing 
atill more extraordinary, the fact is observed in the operations 
of "an animal the model of perfection beyond all others in its 
instinctive facullies. 

We axe thus driven to the conclusion that some hidden use 
oxistB to which the cocoon is subservient. When the queen 
%ee finds a worm or an egg in any cell, she never lays another 
«gg there. When thcnursmg bees find Hquor d^osited in the 
bottom round the e^, they pour in no more. Why should 
the worm make a cocoon when it finds the cell already lined 
'with film ? Nor con any distinction be taken between the work 
and ihe faculties of the worm and those of the grown insect; 
first, because the ^orm, on any supposition, is endowed with 
perfect instinct ; and, next, because the adult bee aids in tiie 
operation by lining the angles of the hexagon with the red 
matter, and does so each time a film 'is spun. This (Hfficulty is 
at once got over if we suppose that, like other grubs, it spins 
the cocoon round itself as a covering, and separate firom the 
walls of the ceU. But then we set into all the extreme diffi- 
culties pointed out ahready as to the spinning a loose web whidi 
shall fit every part of the cavity without a blank or a wrinkle. 
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There se^Dw then .no yray of ayoldii^g ^bolh difficulties, <exeept 
by supposing that new made fihn haa qualities different from 
old, and. that these Bre in some way genial to the worm and the 
chrysalis. ThisrisJiarely^sui^osable. We cannot isuppose that 
a contact with the red matter is necessary for the growth of tha 
grub ; for that matter being 'deposited on the tmside of the 
earHer filmland adhering to the subsequent film,rsfieni0 to coat 
its outside, but in fact never can be in> contact with either the 
worm or the chrysaUs, inasmuch as it never is laid on before the 
bee is fully fonned, and has left the cell. The suppositbn now 
made of the peculiar Qualities of new film is no doubt gratuitous, 
but there seems no other esci^pe from the pressure oi ;the diffi- 
culty with which the facts surround ns. 



The attention which has been paid at^aiious times to the 
structure and habits of the bee is one of the most remarkable 
circumstances in the history x)f science. The ancients studied 
it with unusual minuteness, although being, generally speaMno;, 
indifierent observers of fact, they madebut little progress m 
discoverine the singular economy of this insect. Or the obser- 
Totions of AristomachuSf-y^ho spent sixty years, it is said, in 
studying the suljject, we know nothing, nor of those which weise 
made by Plnlissus, who passed his life in the woods for the pur- 
pose t)f examining this insect's habits ; but Pliny informs us thait 
both of them wrote works upon it. Ajistotle's three chapters 
on bees and waspi^* contain little more than the ordinary oDser- 
yations, mixed up with an unusual portion of yulgar and eyen 
gross errors. How much he attended to the subject is, how- 
ever, manifest from the extent of Ihe first of these chapters, 
which is of great length. Some mathematical writers, particu- 
larly Pappus, studied the form cf. the. cells, and establisned one 
or two of^ the fundamental propositions respecting the economy , 
of labour and wax resulting from the plan of the structure. 

The application of modem naturalists to the inquiry is to be 
dated from the beginning of the eighteenth century, when 
Maraldi examined it with his accustomed care, and Keaumur 
afterwards, as we have seen, carried his investigations much 
farther. The interest of the subject seemed to mcrease with 
the progress made in these inquiries ; and about the year 1765 
a society was formed at Little 6autzen, in Upper Lusatia, whose 
sole object was the study of bees. It was formed under the 
patronage of the Elector of Saxony. The celebrated Schirach 
was one of its original members ; and soon after its establish- 

* Hist. An., lib. is., cap. 40, 41, 42. 
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ment he made his famous discovery of the power which the 
bees have to supply the loss of their queen by forming a large 
cell out of three eommon ones, and feeding the grab of a worker 
upon royal jelly; a discoyery so startling to naturalists, that 
Bonnet, in 1769, earnestly urged the Society not to lower its 
credit by countenandne such a wild error, which he regarded 
as repugnant to all we know of the habits of insects ; admit<ang, 
howeyer, that he should not be so incredulous of any observa- 
tions tending to prove the propagation of the race by the aueen 
bee without any co-operation of a male,* a notion since wown 
by Huber to be wholly chimerical. In 1771 a second institu- 
tion, with the same umited object, was founded at Lauter, 
tmder the Elector Falatine^s patronage, and of this Riem, 
scarcely less known in this brancn of science than Schirach, was 
a member. 

The greatest progress, however, was afterwards made hy 
Huber, whose discoveries, especially of the queen bee*s mode <» 
impregnation, the slaughter of the drones or males, and the 
mode of working, have justly gained him a very high place 
among naturalists. Nor are his discoveries of the secretion of 
wax from saccharine matter, the nature of propolis, and the 

5 reparation of wax for buildins, to be reckoned less important 
*o these truths the way had been led by John Hunter, whose 
vigorous and original ^nius never was directed to the cultiva- 
tion of any subiect without reaping a harvest of discovery. 
Since the time of Hunter and Huber no progress has been made 
in this branch of knowledge. For we have shown that the sup- 
posed discovery of Barclay is wholly without foundation ; and 
the attempts made by some mathematical reasoners to cast 
doubt upon the result of former investigations have been also 
proved to be signal failures. 

* (Euvres, x., 100, 104. 
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FOSSIL OSTEOLOOT. 

Tta great worlt of Cuyifer stands among, filose rare 
monuments of.Tiuman genius and* labour,, of'wliicli cacH 
department of exertion can scarcely ever furnish more 
than. one, eminent therefore above all the other effbrta 
made in* the same kind. Jh. the stricter sciences tha 
*Principia*' of Newton, and' in later times its.continua- 
tion and extension in La Place's * Mecanique Celeste,* 
— ^in intellectual philosophj, Locke's celebrated work,— ^ 
, in oratory, Demosthenes,; — ^in poetry, Homer,*^^ — ^Eeave 
all' competitors behind by the common consent of man- 
kind; and Cuvier's * Researches on Fossil Osteology ^ 
will probably be reckoned to prefer an equal claiim to. 
distinction among the works on Comparative Anatomy* 
That this great performance deserves ix) be attentively 
studied there can be no doubt. But as itis bulk, in* 
seven quarto volumes, may be apt to scare many 
readiers, there may be some use in giving a general 
account of the progress^ of 'the author's inquiries, and of 

* If English law were not' a localf learning nierel7,,Feaxne*s work.on 
Contingent: Remainders would perhaps deserve . to be thus ranked. . In tha 
eloquence of the pulpit, Hall comes, nearer Massillon than eilher Cicero 
do»s, or ifisohines, to -Demosthenes. 
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the principal results to which they led him, and more 

;articularly in showing their application to Natm*al 
'heology. 

Long before his attention was called to the remains 
of animals found in yarious strata of the earth, in more 
superficial situations, in crevices of rocks, and in caves, 
he had, fortunately for science, been a skilful proficient 
in anatomy, both human and comparative. But the 
first steps of his inquiries concerning those fossil remains 
showed him how much he had yet to do before he could 
impUcitly trust the received accounts of the animal 
structures. As regards the human subject, for obvious 
reasons, the knowledge possessed, and which the ordi- 
nary works of anatomy contain, is accurate enough and 
sufficiently minute. But it is far otherwise with the 
structure of other animals, and especially as regards 
their Osteology. Of this Cuvier found so many in- 
stances, that he began his investigations with examining 
minutely and thoroughly the bones of all those species 
which, or the resemblance of which, are supposed to 
have furnished the materials of the great deposite of 
fossil bones so abundant in almost every part of our 
globe. This, then, was the course which he invariably 

J pursued; and he never attempted to draw any in- 
erences respecting the fossil ammal, until he had ac- 
curately ascertained the whole Osteology of the living 
species. There was obviously no other way of exclud- 
ing mere fancy and gratuitJ.u8 assumption from the 
inquiry, and making the science, of which he was really 
to lay the very foundation, one of pure reasoning 
from actual observation, in other words, one of strict 
induction. 

In the course of his work there are to be found 
striking examples of the mistakes into which former 
inquirers had been led by neglectine this precaution. 
Partly by relying on incorrect, though generally 
received, descriptions, — partly by undervaluing the 
requisite comparisons of the fossil with the biown 
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bones, — ^partly, no doubt, by giving loose to fancy, 
observing the remains discovered with the bias of a 
preconceived opinion, and making the fact bend to a 
theory — authors had committed the most grievous 
errors, hastened to conclusions wholly unwarranted by 
the facts, and often drawn inferences which the facts 
themselves ne^tived instead of supporting. Thus M. 
Faujas de St. Fond, a geologist of great learning and 
experience, but who had upon a very scanty foundation 
erected a dogma, that all the fossil remains belonging 
to animals still found alive in different parts of the 
earth, and set himself to deny the novelty of all the 
fossil species of unknown animals, conceived that he 
had at length himself |bund among those remains two 
animals wmch, if they still existed at all, could only be 
found in the interior and remote parts of India. Of 
these suirposed discoveries he published the drawings, 
representing two fossil heads. But Cuvier, upon ex- 
amination, found one of them to be exactly the auroch 
or bison, and the other the common ox.* A more 
skilful naturalist, Daubenton, describes three sets of 
fossil teeth, in the King of France's cabinet, as belong- 
ing to the hippopotamus ; and upon examination two 
of these sets are found to be teeth of two new and un- 
known ammals,t and the third alone those of the river 
horse ; and Camper, one of the greatest anatomists of 
his age, fell into a similar error. Upon the discovery 
of some fossil bones in the Duchy of Gotha, there was 
a general belief that they were some Itiaus naturae, and 
several medical men wrote tracts to prove it. But a 
nearer inspection proved them to be elephant's bones.:^ 
The town of Lucern took in earlier times for the sup- 

Eorters to its arms a giant, from the opinion pronounced 
y a very celebrated physician (Felix Plata), that the 
bones diiscovered in that canton were human and 
gigantic, though Blumenbach afterwards examined 

* Recherches, yoL iv., p. 108. f lb., vol. i., p. 305. 

t lb., p. 120. 

2b 
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tlieni, and found they bdbnged tb Ab' elephant 
Finally, Soheuteer maintDciiiedUhHlJflloite were remains 
m dimrent places of men who hod; perished m lAe 
general, deluge, and supported his' opinioiL by sevenal 
instances to whioh^ he referred^ Upcm examination 
these have proved to be none of thenv human: bones ; 
but one set are those of a ¥rater sakmaoder, white 
another belong to a newly diecoyered animal still 
lese resembling our species, being something between 
a lizard and a fish.* When profesnonal anatomists and 
professed naturalists could fall into sudi:: mistakes as 
t^ese^ there is Uttle wonder thatastatesmanvlikaiMr. 
Jefferson, howeyer illustrious for higher <|ualities,^hould 
commit a similar' blunder. He &em &om the> fissil 
bones discovered^ by General Washington: sear hisfseat 
in Virginia, and to which his attentkm was directed by 
diat great man, the conclusion t^t they bdbi^ed to 
an enormous carnivorous animal^ which> he named' the 
Megalonyx. Cuvier, from- a more correct examination, 
showed' the creature to have been- a sloth- of large di- 
mensions, and which fed wholly upon die roots of j^ants. 
IP these examples, and they might be very greatly 
multiplied, evinoe the necessity of a cai!iitiou8.exaBima^ 
tion, and of a previous attention; toi the Ostediogy of 
animals with which we are fhlly acquainted, the success 
of Cuvier*s inquiries ateo shows thatv with doe care and 
circura^ction, the reward of the inquireD'isaore; The 
connexion between the different parts of the animal 
frame is so fixed and certain > and the species run: so 
little into one anotiicr; that it requires but a smaU: por- 
tion of any animaPs remains to indioate its- nature, and 
ascertain the class to whicb it belongs. Each small 
portion, so it be superficial) of bone— eaidii little, bony 
eminence — has its distinctive character inteach speoies^ 
and from one of these, or somethnes from a piece of 
horn, or of hoof, or a tooth, the whole, animal may be 

* Becherclies, yoL v., pp< 433 and 451« 
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datemniked.. ^^I^" sajrst Owner, ^'jonhtsvehut the 
estronutljr o£ a bozte well pneserved, you may by atten^ 
tioov GOBSiderattcui^. and; the aid- of the resonrcei^ which 
analogy fiimishe& to skill, determine all the r«fit quite 
aa* well aft if you had< liie entire skeleton^ sabix^<$ted to 
youk'* Before placing^ e»tii>e reliance on- such an' iw* 
dliction; this great observer tried many experiments^oa 
fragments of the* bones of known animals;^ and with a 
success: so unvaried a& gave: him naturally implicit con* 
fidencein his meidiod when he came to esxaminei Fosnl 

Among' those he discovered a number of ajnimate 
wholly imknown,. audi of which no indiyiduals have ex^ 
istedtdfica Hoe periodrwhen the authentic history of our 
globe and its inhabitants has been recorded. Out of 
the 150- which he investigated about 90 were either 
of new orders, or of naw ^nera, op new species of 
genera still living on the earth. Consider, in respect 
tO' genera^, there were in the 49 unknown species, 27 
which belonged to unknown general, aaod these genera 
amounted) to seven. Ofthe remaining' 22, 16 belonged 
to known genera^ or sub-genera; the total number of 
genera and sub-genera, to which he could reduce the 
whole of his fossil species,, known^ or unknown, being 
36. Iimust,.however,.beadd]edvtdia<jitis very possibfi 
the remaining 60 also may be of newspecies ; for as^be 
only had; the bctnes to examine, it' does by no meanli 
follow that the Uving animal, did not differ as much from 
the ones which have the same Osteology,, as the mule, 
or the ass, or the zebras do from the horsey the jaokall 
from the dog, or- the wolf, from thoifox; for the skele- 
tons of ai zebi3a,,an asS) and a horsey present the same 
appearance tD^ the osteologist.;, so do tiiose of the jackr 
all, the dog, the fox, and the wolf; and yet the same 
bones clothed with muscle, cartilage, s&in,. and hair^ 
are botEtioc^^tbe common observer and to the naturalist 

* ReckerchegY voL i^ p. &2.-^We have used the expression skeleton ; the 
author says animal, but.mawfiMtly, fan&.whatibUows, thisiviQeontct.. 
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animals of a different species or subdivision. This oon« 
sideration is to be taken into the account as a deduction 
or abatement from the certainiy which attends these 
researches ; the certainty is only within certain limits ; 
the fossil animals which now appear to resemble one 
another, because their Osteology is the same, may haye 
differed widely when Hying; those which appear to 
haye been of the same class with other animals that yet 
people the earth, may yet haye been extremely different; 
and those which now seem to be in certain particulars 
different from any we or our predecessors haye eyer 
known, may differ from all that liye or haye liyed on 
the earth we now inhabit, in many particulars far more 
striking than the yarieties which their bony remains 
present to the osteologist's eye.* 

The situations in which those remains were found, 
and are still to be met with in greater or less abundance, 
are yarious ; but they may be reduced to three classes 
in one respect and to four in another : to three, if we 
regard only the kind of place where the bones are 
coDected and found, in other words, their mineral 
matrix ; to four, if we regard the periods at which the 
earthy formations were effected, and the bones of 
animals liying then, or immediately before, were de- 

}>osited. In the former point of yiew, the remains are 
bund either, jvrst^ imbedded in strata, at greater or 
less depth, and of yarious kinds, and at yarious inclina- 
tions ; — or, secondly, mixed together, and with earthy 
matter, in cayes, and in rents or fissures or breaches 
formed in rocks ;-or, thirdly, scattered more spar- 
in^ly, and as it were solitarily in alluyial soil or super- 
ficial detritus, in portions of the earth, apparently while 
it wore its present form, and was peopled by all or 
most of its present inhabitants. In the latter, and the 
more important point of yiew, those remains are either 
found, first, in the beds which were deposited by the 

* Mr. C. once or twice adverts to this consideration ; bat he certainly does 
not bring it so prominently forward as would have been desirable. 
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waters of a world before the existence of either human 
beings or the greater number of Uving genera of 
animals — ^as in l£e copper slate of Thuringia, the lias 
of England, the clay of Honfleur, and the chalk — ^in 
these strata the remains of reptiles are found with ex- 
tinct species of marine shells, but no vertebrated animal 
higher than fishes ; or, secondly, in the strata deposited 
by the sea, after it had destroyed the first races, and 
covered the land they hved upon, — and in these beds, 
which at Paris he on the chalk, are to be found only 
animals now extinct, and of which most of the genera 
and all the species differ from any we now see ; — or, 
thirdly, in the strata deposited by the sea, or in fresh 
water lakes, — and in these later tertiary beds are to be 
found animals now unknown, but resembling the present 
races, being different species of the same genera, or 
apparently of families still hying, but not now inhabit- 
ing the same countries, or living under the same 
chmates ; — or, fmbrthly, in places where rivers, lakes, 
morasses, turf-bogs, have buried the remains of existing^ 
apecies; and as tiese changes of a Hmited extent ha4 
happened to the globe, constituted as it still is, those 
a.nima1s appear to have been for the most part identical 
with the animals which we still see aUve in various parts 
of the world, at least as far as their skeletons can telL 
Paris is the centre of a most extraordinary geological 
district. It is a basin of twenty leagues, between fifty 
and sixty English miles, in diameter, extending in a 
very irregular form from the Oise near Compiegne on 
the north, to the Canal de Lory, beyond Fontainebleau 
on the south, and from Mantes on the Seine upon the 
west, to Montmirail on the east ; comprehending within 
its circuit the towns of Paris, Versailles, Fontainebleau, 
Estampes, Meaux, Melun, Senlis, Nangis, and coming 
close to Soissons, Gisors, Beauvais, Mohtereau on the 
Tonne, Nogent on the Seine, and Conde; but not 
being continuous within these limits, for it is frequently 
cut off in islands, and everywhere towards the outline 
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deeply indented wiidi ba^. 'TioB vast baain dmrnsis of 
BIX different formations, m p8rt'mlGareoiiB,)biit in som 
of which gypsum isrso pleatiftd, that iihe quarries dug 
in it so by me cmnmonname of the Plaster of Fans 
quames, nEmd indeed gypsum has derived ibs senmioii 
name from these. The <la«irest bed upon the adnlk is 
oomposed of T{>laBfic clay, and it ibas covered both the 
plains fl&d the csyes of the distmdt. This bed is MLd 
fossil remains, 'very mem^j uf dihem belonging to un- 
known animals, and it ;alBO> contains fragments of rock, 
which have oome from a gre^ distance. Above tlm 
bed is a layer of gritty Imiestone and^aheUy grit, of 
salt-water formation, ^llmn come iuiSiieoHinca suicetoi 
limestone, fresh water gyjonBn^andtBand^ad'gBit witb^ 
CMDEt shells. The (fourth fmmgtiai is ."sanify, jmd of 
marine or^in. Tlie fifthdms fyeAwruiea: remains and 
animais. The )di9peBitaon/dr iibe fand around aadibfni- 
ii^ this ^baain wesfs in tdl respects the mpvmttsam 
of havu^ 'been broken Im. aopon and 3ioHovfHdd 4nit 'bj 
a prodigious irruption of water from dUve B ou fl w a ct 
Considerable corrections luuire dnce boon nrnde, egp^ 
dafiy as regards the seeond and thirdidf tthesefiinna" 
tions of Cuvier. 

It appears that the base >er ^bottom of the Bans 
Basin must l^ure been original^ covered with the fes^ 
Different parts of the ground < were ilien covered with 
fresh water lakes, from whidi gypsum and mari were 
deposited, filled with the bones of oninaabithat.'lii^ o& 
tiieir banks or in their islands, and died in tibe conne 
of nature. After ihis deposition, the sea again 'Occupied 
the ground, and deposited sand mixed with shells; and 
when it left therland dry for the last time, there W0ve 
for a long while spends and marshes over rthe gveater 
part of the surface, which thus became covei^ witk 
strata containing fresh water shells, iiio base of thov 
strata consisting of a peculiar stone found in fresh 
water, :and occmring in many parts of France. Tbe 
fossil remains in this great basin exhibit little variety 



lof fEEimlies ; and the vegetable remains show that the 
plants were confined to palms and a few others now 
unknown in ^Europe. As the great continents, which 
icxffer a. firee communication throughout, are inhabited 
(bjT A great variety of animals, wime New Holland and 
iihe other islands in .the South Seas have only a very 
few, and these almost all of the same family, we may 
*€»OBolude that the land forming the Paris iBasin was 
oriffinally surrounded by the sea. 

fbe LpmiiB in the "rente or issnres of the otrata 
may mow he iniefly mentioned, and they present a veiy 
singular subject of contemplation. They are found flu 
raround the Mediterranean, at Gibraltar, Gette, Antibes, 
J^e, Eisa*; in Sicily, Sardinia, and Corsica ; at the 
(extremity of the (kingdom of Ifaples ; on the coast of 
Balmatia; and in the iakmd of ^Gerigo. The body of 
the deposit IS calcareous, and of the same kind in aU 
these gaps or fissures. The same, or ^nearly the same, 
boDes are eve r ywiiere found imbedded in it ; they are 
chiefly the ;bones of ruminating animals; and beside 
Hioae of asLeaa. >and deer, there are found those of 
rodents, a kind of tortoise, and two carnivorous animab. 
ia these fissures there are many land hut no sea diells ; 
and ;ilie matter that fills them is unconnected with other 
jitrata. It follows from the first fact that they must 
'haye been ^consolidated before, and at the time when, 
the sea came over those countries and deposited shell- 
£fih in the other strata; and from the second fact it 
follows that they -must >ha¥e been formed when ih» 
itooks, in the Tents of ^whioh they are found, were 
already formed and dry. Hence these "fissure deposits 
are ^modern compared to the strata which were farmed 
xtrttae bottom of^ the «ea and of lakes. Nor does any 
xjperation now going on upon our globe bear the lea^ 
resemblance, in Cuvier's judgment, to that by which 
those deposits nmst have been ^made. Upon ims, how^ 
ever, great controversy has arisen among his successors. 

It was nfie«asary.[iW Wjd. should iabo^ to 
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the places where, for the most part, these fossil remains 
are fomid ; in doing so we have anticipated a few of the 
conclusions deduced firom the consideration of the whole 
subject. We are now to see what results were afforded 
by Cuyier's careful examinadon of the remains, which 
he instituted after he had with equal care ascertained 
the exact Osteology of the Uving animals in each case 
where the fossil remains appeared to offer a resem- 
blance with existing tribes. 

The first part of Cuvier's researches is occupied with 
the p(whyderm(it(m8* animals whose remains are found 
in alluvial deposits. 

The secmid i)art consists of two subdiyisionfl— in one 
of which are ^yen minutely the whole details of the 
Paris Basin — ^m the other subdiyision the examination 
of the animal remains, beginning with the pachyder- 
matous, and then the others that accompany them, 
whether quadrupeds, reptiles, fishes, or birds. So that 
the Paris Basin is made the ground of this arrange- 
ment, and its Fossil Zoology is gone through without 
much regard to the genersd arrangement of the rest of 
the work. 

The third part is occupied with the ruminant 
animals, unless in so far as one of its subdivisions, 
treating of the gaps or fissures of the Mediterranean, 
also treats of the few other animals which are there 
found beside the ruminant. 

ThQ fourth part is occupied Yiii\carnivorou8 animals 
— ^the fifth with rodents — ^the sixth with toothless or 
edentate animals — ^the seventh with marine ma/mmalia 
— ^the eighth and last, and perhaps the most interesting 
of the whole, with reptiles; including the anomalous 
species newly discovered, which parts^e of the nature 
at once of the reptile and fish or of the reptile and bird. 

As no arrangement is yet made of these fossil animals 
under any of the heads which we have stated, we are 

* Animals with thick skias, as the elephaat, bone, hog. 
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at liberty to adopt any order that may appear most 
convenient ; and we shall accordingly begin with those 
which at first appeared to resemble the known species 
of the rhinoceros, the hippopotamus, and the elephant, 
and which a careless observer would unquestionably 
have confounded with these animals; but they were 
soon ascertained to be difi^erent. 

I. Of the fossil rhinoceros four distinct species have 
been foimd ; * and they are all distinguishable from the 
four known kinds of rhinoceros — ^those of India, Java, 
Sumatra, and the Cape. The fossil animal had a head 
both larger and narrower than the living kinds, and 
much larger in proportion to his body. He was also 
much lower, and a more creieping animal. He, for the 
most part, had either no incisive teeth or very small 
ones, but one species had these of a good size. One 
of the fossil species is distinguished from all the four 
known ones and from the other three fossil ones, by a 
still more marked peculiarity ; his nostrils are divided 
from each other not by a gristly or cartilaginous, but 
by a bony partition, whence the name of Tichorhinu^s^ 
has been given to him, the three others being termed 
LeptorhinuSiX Indsivus, and Minutus. 

The grinding teeth of the Tichorhinus are also found 
to have a peculiarity which no other teeth either of 
any living or any fossil animal have. Th^ are in- 
dented at the base in one of the ridges, areer being 
worn down by use. This, as well as the bony partition, 
affords, therefore, the means of discovering the species* 
The use of the partition apparently was to support the 
weight of two large and heavy horns on the nose. 

The history of the first of these species, the Ticho- 
rhinus, furnishes a remarkable example of the errors 
into which even able and expert observers may fall 
when they make more haste than good speed to reach 

* Of these there are now nme speciesi five having been discovered since 
Cuvier's work. 

f From Tux*fi a walL X From Atirr§t, slender. 
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ft tmdnRoiL A jsassaonarj named Campben Iiaviiii^ 
sent home the head of a rhinoceros, beii^ one of sever^ 
killed close Inr his reBidenoe, and well known to have 
been so, Bir Everard Home compared it with a fossil 
head from Siberia, sent by the £nipei!or ^f Rassia to 
Sir Joseph Banks ; and finding, as he tiioi^ht, that it 
was of the same species, he ybtj rashly dnferved that 
tiie :poaa&SD. which }affinns the ;existenee of uiiknovm 
animBlB among the ^fossil 'vemaans was much weaikened 
bjr ihis snppased HscoYery. Ouner made a more ac- 
emrate ccmipBckon, and found that ihe Cape skdll was 
materialhr different from the fossil one, but resembled 
the head fof the existing £pecies, mlach. Sir S^erard 
fibme had also denied. The most Tcmarkable omis- 
sion, however, of the latter was hk netFer looking fio 
saBif there existed a bony partitaon between the.^os- 
triis. This Cnvier did, and found -it eartilaginons and 
not bony. HSo that :the most singular ^f the newand 
nnknown'fessil animals belonging to this^dlass remained 
stiH .a (novelty, even if Sir Everard TBj&me had been 
correct dn sS. the comparative 'examiimtions which he 
ever did make ; and his conclusion of dact :&om that 
comparison, even if admitted to 'be well foanded,«l»fl 
no bearing whatever upon the general position against 
nihich he had pointed it. 

•The extraordinary feet of a portion of one ^ these 
ancient and lost animals' muscular substance and skin 
having been found, is further to be mentioned. In a 
blook of ice on the banks of the Wilujii, a river of 
Siberia, there was discovered this huge mass of flesh, 
about the year 1770. It was found to have longish 
hair upon pai:iB on which the existing rhinoceros nas 
only leather; consequently it must have lived in a 
nolder climate than the present animal inhabits. But 
it appears to have been killed by some sudden catas- 
trophe, and then to have been immediately frozen, else 
it would have undergone decomposition like the other 
remains of which the bones alone are \e£L 
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There are two species of Kvhiff d»pliants, tixe Mricssa 
and the Asiatic; the fomier distinguished from the 
latter chiefly by the length of hie tusks, by u peculiar 
disposition 'ofihe enamel in the jaw teeth, and by never 
having been tamed, at least in modern times. The 
fossil elephant resembles the Asiatic eipecies most, but 
differs in some material particulars. It has long tusks, 
sometimesrecs^ceeding nine feet in length ; Dbe jaw teeth 
are xMerently set ; the Tmder j»w of a different shape, 
as vwell as other bones; and &om the kn^h of the 
socket bones of i;he tusks the trunk tmust liave heen 
also very different. These remains* are found in grcfict 
abundance both in £urope «nd in Amerioa, in neither 
of whioh rfusciB of the globe are there ^low «,ny living 
elephants of any species produced. In ^the same Btrata 
and cav@s other animais are also ^ound both ef ike 
known and extinct classes ; and>0($cas]onally shells ako. 
Tho'elephants' bones are. chiefly discovered on plains of 
no cansiderdUe elevation and near the banks of rivers. 
They never ^oruld have been transported by the sea 
over the mountains of Tartary, upwards of 20,000 feet 
in.height. which separate 8ib(riaLm the parteof ^Asia 
wihere tlie elerpkant now flourishes. It must be added, 
that, beside tdbx)se bones, a still moipe perfect Bpeoimen 
of the softer parts ihas been preserved by the action of 
cold than we have of the rhinoceros. In the same 
country, near the mouth of the river Lena, a mass of 
ice was found in 1799 ^by a ^sherman, which he could 
not break or move ; but in the course of the next sum- 
mer it partially melted, when it was found to contain 
an entire elephant frozen. The neighbouring Tartars 
with their dogs, and afterwards the bears, destrcgced 
the greater part of the flesh, but the skin and bones 
were eaved. It was found to have hair, and even 
woolly hah* or fur, upon different parts of the body. 
It must then have been calculated, like the animal of 

* There are now known eight species of this foosil depfaant 
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the Wiliyii, for liying in a cliinate much colder than 
that of India or Africa, and, like that rhinoceros, it 
must have been frozen immediately after its death. 
Its tusks were circular, and nine feet (near ten Eng- 
lish) long. 

Of the hippopotamus, two species* have been found 
among the fossil bones, both so different from all liying 
anim£Qs, that every one bone of each differs from any 
other known bone; so that even if an error should 
have been committed in connecting the different bones 
together, there must be not only two, but more than 
two, new species thus discovered. These animab 
abound in tne ^eat deposit of fossil bones in Tus- 
cany, in the vaSey of the Amo, and at Brentford in 
Middlesex. There are two other fossil species, of 
which, however, less is known ; one of these is very 
small, not larger than a common hog. 

Three pieces of a jaw-bone, with some fragments of 
teeth, have been found in Siberia; which upon ex- 
amination prove to have belonged to a singular spe- 
cies, resembling both the rhinoceros and me horse, 
and forming probably the link between these two ani- 
mals. The size is larger than the largest fosal rhino- 
ceros. The discoverer, Mr. Fischer, has named it 
the EUwnmtheriumy^ from the thin enamel plate 
which winds through the body of the tooth in a pecu- 
liar manner. 

But much more is known of a lost species which 
approaches the elephant, although differing in some 
important respects both from the li^ng and the fossil 
elephant. The most remarkable difference in the 
Osteology is presented by the jaw teeth, which have 
the upper surface mamellated or studded with nipples ; 
from whence Cuvier named it the Ma8tod(m,\ When 
these tubercles are worn down by use, the surface of 

* Two more species have since been found. f 'Ekme/Ms^ thin plate. 
X Or Mastodonte, which is sometimes, but unnecessarily, rendered by 
Mastodonton: fut^T§ff mamilla. 



CUYIBB. 381 

the tooth has a uniformly plane or uniformly concaye 
surface. The structiu^e of the vertebrsD shows it to 
have been a weaker animal than the elephant; and 
the belly was considerably smaller. The lower part 
of the fore-leg was longer, and the upper joint shorter ; 
the shoulder one-ninth sdiorter too. The pelvis was 
more depressed ; the tibia and thish bones materially 
thicker ; and the body a sood deal longer in propor- 
tion to the height. As it fed upon Yegete>bles, and nad 
a short neck and feet unfit for living in the water, it 
must have had a trunk; and it also had tusks. It 
seems to have fed upon the softer parts of vegetables, 
and to have inhabited marshy gromid. Six species* 
have been discovered of this ammal, chiefly dOfering 
from each other in the teeth; and of these s^ two o^ 
are well known. The mastodon was long supposed to 
be peculiar to America, and was sometimes called the 
Ohio animal ; but there have since been found teeth in 
different parts of Europe, evidently belonging to the 
two better known species ; and the other four kinds 
are, to all appearance, European. 

Li the same strata with the remains of elephants, 
rhinocer«»e8. and other animals both of extinct genera 
and species, are almost everywhere found the bones 
and teeth of horses, very nearly resembling those of 
the animal now so well and universally known. It yet 
happens that for want of due attention to a branch of 
anatomy more familiar to us than any except the 
human, naturalists have constantly fallen into error in 
examining fossil bones. Thus Lang, in his history of 
the figured stones of Switzerland, took a horse's tooth 
for a hippopotamus's; and Aldrovandinus in one work 
describes teeth of that class as giants', and in another 
as horses' ; while several authors have confessed that 
they could not tell to what tribe such remains had 
belonged. Cuvier did not, therefore, deem himself 

* Itye more qpedes haye mnoe been diflooyered. 
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released from tiie^ duty of fiillj enairnninytHer oomxBmi 
horse's osteology, merely beeaMse of the £pequent 2xA 
minute desoriptions which had 'previoudy beeir given of 
it ; and; his intimate acquaintance thereby obtained^ ^tii 
the nature of every bone* andtooth» has enabled Iiim 
to pronouiiise: with confidonoo upon tke existenoe of 
horses hke our own amongi the unknown animals 
wihioh inhabited the earth before theyast^ revcdutioiu 
that changed, both its surface and its infaaibitaata. Bi 
has; however; justly noted the fsust that tliere is no 
distinguishing' the bones of tiie^ horse, the ass, the 
mule, and' mo quagga»; so; thait veiy possibly tiiese 
remains may have bdonged' to any or those animate'; 
asd. very possibly also to none of them, but to some 
fiffch' species, now, with the mastodon and other con- | 
temporary animals, extinct The samsF remark is^ ef j 
oourse appUcable to the bones of the hog* and the 
wild boar,- found occasionally^ among other fbsol 
remains^ 

The Tapir fiimily in. many important particulars re- 
sembles the rhinoceros ; and those are often found in 
the same tertiary strata with the* rhinoceneffi, elbpliant, 
and mastodon, several species now wholly extinet^ but 
aUied to the tafiir. Two of these must have been (^ 
prodigious nzoj the largest 18 feet (19^ Englii^) long 
and 111 (nearly 12 English) high.* But tbere are other 
i^ecies, to the number- of twelve at least, whose" aze 
differs Utde from that of the tapir ; the bones are some- 
wihat difierent, however, and particularly^ the teeth, 
whichv from the efninences or ridges upon them, Guvier 
made the ground of the gemu^ t<^ which- he gaye the 
name of Lophiocbm.f It is is- different parts of France 
that all these species were first found : the isnaller ones 
always in stratta of fredi water shells, and- in company 
witli remains of ^her unknown land animals, or croco- 
diles and other river animals now fbund in hot climatess 

* This is now better known, and is called the Dmotherium, 
t A«^«M, atmall hill, enuiwaee, or nitgd^ 



mdJ ill' sevcmd pfawear the* strsUibr' in. ifidok fh63P occup; 
Iiaye been, covered over, afiber they^^IUMi been^ deposited 
md their bed consolidated, with strata- of an- origin' nn*- 
qne8tk>nabl7: mariEm. By fkr* the greater paH^ of fossil 
remains, both those which have been abeeMfy described^ 
and those' which we are afterwards to ccmsider, haye 
been found in sandy, or calcareonB^ or otiaer earthy 
strata. Sot some few are also fonnd in imperfect 
coal or ligmtei In the part of the Appenines where 
that range' meets the Alps there is a- tertiory^ coal 
stratum;^ and in it have been found two? new genera 
of pachydermatous animals, and a third In tbe frei^ 
water deposit near Agen. GuTier calls Uiese Anthrax 
eatheria:* 

The geneval conclusion which is to be derivod from 
tiie important branch of the inquirr of which we haire 
been analyzing the resfolting propositions, is partly zooi- 
logical and partly appertains to geology. The former 
portion; of it is, that more than thirty kinds of land 
animals hare left their fossil remains in the strata now 
forming- dry land, but deposited under water ; that of 
these, seventeen or eighteen f are now extmct, and ha^a 
been wholly unknown? since the> earth was peopled widi 
its present inhabitants, six or seyen being of Sk genus 
now unknown, the others being new species of known 
genera; thattwelye or thirteen kinds haye, asi for* as 
their bones are concerned, the* appearance of having 
belonged to the species which still inhabit the globe^ 
although their identity is far from certain, depending 
only upon the ^milarity of thieir skeletons; and that 
animals of genera now almost confined to the torrid 
zone used formerly to inhabit high and middling lad«> 
tudes; The geological portion (£ the- coBolusion is that 
some of these fossil remains hiwe been; buried by the 
last or one of the last revolutions' te> which, our- planet 

* A»^^»^, coal. 0£ these, seven species are now known, 
f' According as the Elasmotherium is allowed to be sufficientlT' dia* 
tinguished or not. 
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has been subjected, as they are in loose and superfidal 
strata, whilst other remains in the tertiary strata appear 
generally to have come from deaths in the course of 
nature, though some of these too must have perished 
by a sudden revolution. 

U. The Paris Basin presents, in great abundance, 
the remains of herbivorous pachydermatous animals of 
two distinct senera, each comprehending several spe- 
cies, and all alike unknown in the living world. The 
animals to which some of them approadi the nearest 
are the tapirs ; but they differ even senerically fiH)m 
these, and Lm every oiev known tribe. The inquiry 
into which Cuvier entered for the purpose of ascertain- 
ing to which set of bones each particular piece belonged, 
so that he might be able to restore the entire skeletons 
by putting together all the parts of each, was long, 
pailful, and difficult in the liaghest degree. He had 
first to connect the two bones of the hinder feet to- 
gether, in each instance, by minutely examining the 
relation of the pieces to one another ; and this process 
could only be conducted by deriving light from the 
analogies of other and known anima£. He then had 
the (ufferent bones of the fore feet in like manner to 
put together, in order to restore those fore feet. Next 
the hinder and fore feet of each animal were to be con- 
nected together. Afterwards he had to mount upwards 
and connect the bones of the body with the several feet. 
The teeth and head must next be referred to the limbs. 
Then the vertebrsD and then the trunks were to be re- 
stored ; and then other bones, not yet accounted for, 
were to have their places found. The result of this 
most elaborate and perplexing investigation, the details 
of which occupy the fifth part of a large quarto volume, 
and are illustrated by between sixty and seventy ad- 
mirable plates, contaming between six hundred and 
seven hundred figures of bones, fragments of bones, 
and congeries of bones, may be stated shortly thus : — 
There are of the first genus, which he denominates 
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PalcBOtherium,* six, or perhaps seven, species f prin- 
cipally distinguished by the teefh and the size, as far 
as the bones are concerned, but which, probably, were 
much more widely different when alive. One of these 
resembled a tapir, but was only a foot and a half in 
length, being about the size of a roebuck. Another 
was nearly three feet high, and the size of a hog. A 
third was between four and five feet in height, and 
about the size of the horse or the Java rhinoceros. It 
had feet thicker than a horse's, and a larger head ; its 
eyes were very small, its head long, and it had a snout 
protruding much over its imder jaw and Up. In a 
specimen of one of these species, the first now men- 
tioned, there were actually found some of the animal's 
softer parts, certain flexible filaments, which, upon being 
burnt, gave an animal smell, and were manifestly por- 
tions of the nerves or blood-vessels. Besides these 
three species, three, and possibly four others, were 
distinguished, one the size of a hare. 

The other genus was termed by Cuvier Anoplotfte- 
rium,X and of these, two species, at least, are dis- 
tinguishable.§ The first, or common anoplotiterium, is 
about the size of an ass, being four or five feet high, 
and its body four feet long, out with a tail of three 
feet long ; it was probably an animal that lived partly 
in the water, as it appears made for swimming like an 
otter. But it has a peculiarity of structure which is 
to be found in no other animal whatever ; its feet are 
cloven, but have two separate and distinct metacarpal 
and metatarsal bones, which are soldered together in 
other animals ; it has also its teeth contiguous, while 
all other animals except man have them apart. The 
other species, or secondary anoplotherium, resembles 
the former, but is only the size of a common hog. But 

* HaXeutf, ancient ; fiz^iovf wild beast 
f Eleven species are now known. 

AvtfirXtf;, unarmed, without tusks. 

Six species are now ascertained. 

2c 
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beside these anoplotheria properly so called, four other 
cognate species are found, one oi the size and appear- 
ance of a gazelle, one the size of a hare, and two of 
the size of a guinea pig. A curious specimen gives the 
very form of the anoplotherium's brain, a cast of it 
remaining in the eartny mass. Its size is extremely 
small, and Cuvier infers from this that the animal was 
exceedingly stupid. 

All these animals are found in the Paris Basin ; but 
bones of the palaeotherium have been discovered else- 
where, namely, at Orleans, Aix in Provence, Montpelier, 
and Isell. As the specimens from those other places 
were extremely rare in Cuvier's time, he could not 
have the same certainty respecting them as from the 
more copious collections obtained in the Paris district. 
But he could distinguish at least three different species. 

Beside these two new genera, the palaeotherium and 
anoplotherium, the Paris Basin affords two other new 
genera of pachydermata, the one, called ChceropotOr 
mas,* resembling animals of the hog kind — ^ihe other, 
adapts f very small, being about a tlurd larger than the 
hedgehog, which it also resembled in structure. There 
are found, too, the remains of five or six kinds of car- 
nivorous animals, one of them being of enormous size, 
and resembling a tiger. Another 1ms projecting bones 
to support a bag or purse as in the kangaroo kind ; 
but it is of a genus of marsupial animals now found 
only in America, being a sort of opossum. The Basin, 
besides, affords a considerable number of tortoise re- 
mains, some fish bones, and even perfectly complete 
skeletons of fish, and ten species, at least, of birds, all 
now unknown, but one of which resembles the Egyptian 
ibis. It is very remarkable that in one specimen, 
brought to Cuvier while his work was printing, the 
windpipe was preserved, and the mark or mould of the 
brain appeared upon the surface of the gypsum. 

* There are now three species known. 
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III. Of ruminating animals the fossil deposits pre- 
sent many remains. There are of the deer, beside 
divers that closely resemble known species, no less 
than twelve* species wholly unknown among the exist- 
ing inhabitants of our earth. One has enormous horns, 
six feet from tip to tip, and of this animal we know 
nothing among existing species, though it comes nearest 
the elk. Two kinds are somewhat Dke roebucks, and 
of that size. The fissures of the Mediterranean give 
six new species,| of which that found at Nice is like an 
antelope or sheep.J 

None of our common oxen are found in a fossil state, 
unless in morasses or peat bogs, where they have cer- 
tainly been buried while the globe's surface was in its 
present condition, and peopled as we now find it. But 
animals of the same genus certainly existed in the age 
of the elephant and rhinoceros, and of the extinct 
species.§ There prevails no smaU uncertainty as to 
the identity of the fossil bison and musk buffalo with 
the living species of the former in Europe and of the 
latter in America ; but the remains which have been 
found of a kind of ox, appear different from any known 
species, and it appears that no buffalo resembling either 
that of the East Indies or that of the Gape has been 
found in any place. 

The conclusions, both zoological and geological, from 
this part of the investigation and from tiie examination 
of the remains foimd in the Paris Basin, in every 

* Ko less than twenty-eight spedes aie now known. 

t In the R&um^ to Parts IIL and IV., Cuvier says, " Of the six deer 
foond in alluyial deposits, one with large horns is entirely unknown ; of 
the four in fissures, three are unknown, at least in any but most distant 
countries. Another, that of Orleans, is quite unknown, as are the tw» 
species of lagomys found in the fissures." 

X A thirteen^ new species was at one time supposed to have been 
found in the Swedish province of Scania; but Cuvier, before the last 
volume of his work was printed, had reason to believe that this animal 
belonged to one of the tribes formerly known, and still living in the north 
of Europe. 

§ Of these there are now seven ascertainwl. 
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respect tally with those to which we were led by a 
consideration of the pachydermatous remains under 
the first head of the inquiry. 

IV. There are found in caverns both in France, 
Germany, Yorkshire, and Devonshire, and in the fresh 
water formation of Val d'Arno, in Tuscany, the remains 
of many animals, some extinct and others no longer 
inhabitants of the same temperate latitudes, but con- 
fined to the frozen and the torrid zones. By far the 
greater part of these animals belong to the carnivorous 
class, except in the Yorkshire caves, where many of 
the herbivorous kind are also to be found. In the 
foreign caves the bear is the most numerous, and 
presents extinct species. In the Yorkshire caves (at 
Kirkdale) the hyaena predominates. In the German 
caves hyaenas are comparatively few, and in Val d'Amo 
not more numerous. In Kirkdale there are very few 
bears. The race of lions and tigers is much more 
rare than any of the others. Not above fifteen have 
been foimd in Germany, while there have been found 
hundreds of bears ; and in Yorkshire, where hyaenas 
abound, very few lions and tigers are traceable. Of 
the wolf and fox, some are found, but not so many in 
Yorkshire. There is also a very large kind of dog 
traced, which must have been five feet in height and 
eight in length from the mouth to the tail. 

Of bears it appears, after a very close examination, 
that there are found, at least two species* larger than 
those now known, and a third which, both in size and 
other particulars, so nearly approaches the common 
bear, that Cuvier does not regard it as a new species. 
But it seems as if the one found in Tuscany formed a 
third kind of animal now extinct. 

The hyaena t is found not only in the caverns and 
other quarries where the bear abounds, but also in the 
alluvial strata with the elephants and rhinoceroses. In 

* Seven more have since been added. f ^<^ ^g^^ spedes. 
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Eirkdale cave his dung has heen distmctly recognized 
by a comparison with that of liying hysBnas ; and the 
particular crack which he makes m the bones of the 
beasts devoured by him to get at the marrow, has, in 
like manner, been identified by actual comparison. 
Nevertheless the fossil animal differs from the Uving 
one in some material respects, particularly in size, and 
in having his extremities both thicker and shorter. 
The caverns contain two species* of a huge animal of 
the feUs (or cat) kind, considerably larger than the 
lion or the tiger, beside some few resembling living 
species in size. One is between one-eighth and one- 
nmth larger than the lion, and has its trunk more 
convex in the lower outline. A new, but smaller, 
species of the felis kind is also found in the Mediter- 
ranean fissures. 

In the dog tribe there has been found a wolf or 
dog,t but more probably the former, which differs, 
though slightly, from any known species, in having 
the muzzle shorter in proportion to the skull ; and also 
a species has been observed clearly new of the same 
genus. We as yet only know of it by two of his jaw 
teeth, found at Avaray, near Beaugency. He must 
have been eight feet long and five high. The Paris 
Basin affords, likewise, another new species of the dog 
kind, but not materially varying in point of stature. 
The common fox, however, is found, and also the dog 
and wolf, in the caves. 

The caves afford a considerable number of bones 
of the weasel and glutton, J closely resembling the 
existing species. The latter animal is only known now 
in the higher latitudes; but in the caves we find his 
remains mixed with those of animals belonging to the 
temperate and the torrid zones. 

It is thus shown by the mquiries which comprise 
the third and fourth part of this great work, that the 

• Now fifteen. f Ten species are now known. 

X Of the fossil gnlo two species are now ascertained. 



390 BESEABCHES ON FOSSIL OSTEOLOGY. 

former inhabitants of these regions were wholljr dif- 
ferent from the present population. Even the animals 
of hot cUmates here found, and referable to existing 
genera, must have differed entirely from those spedes 
which survive in the torrid zone, because they could 
exist in a temperature now wholly foreign to their 
nature. The rein-deer and the Hon, the sloth and the 
elephant, all found in the same places, show that the 
climate of those latitudes remains nearly the same, but 
that their inhabitants have been changed. 

In all these researches one blank is immediately 
perceptible. There are not only no human remains 
whatever, but there are none of apes or of any of the 
genus of quadrumanes. Animals far less in size, and 
whose bones would much more easily have perished, 
as rats and mice, have left their skeletons with those 
of the largest beasts; but of the monkey tribe no 
vestige whatever is to be discovered ; and the conclu- 
sion IS inevitable, that the strata were deposited, the 
fissures filled, the caverns strewed with bones, at an 
age anterior to the existence of that tribe, as well as 
to the creation of our own species. Thus it was when 
Cuvier wrote.* 

y. Beside the animals of the Rodent description, 
found in the Paris Basin and the Mediterranean fis- 
sures, rabbits, lagomys, field mice, there are several 
others in the alluvial strata and caverns, — some appar- 
ently of known, and others, certainly, of unknown 
kinas. The hare has been traced at Eirkdale; the 
beaver near the Rhine ; two new species! of the beaver 
near Rostoff, in the south of Russia ; another species, 
also unknown, at CEningen. 

yi. The toothless or Edentate animals afford some 



• This refers of course to the state of discovery in Cuvier's time. There 
aie remains of the monkey said to have been lately discovered in the South 
of France and in the Himalaya Mountains ; it is said also at Calcutta. 
But the proo& are not clear. 

t Now four are known, and three of lagomys. 
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varieties still greater than those to which our attention 
has as yet been directed. None of the known species 
of this tribe are to be found in any of the strata, 
fissures, or caves in Europe. But three genera entirely 
new, with two of which at least there are ample 
materials for becoming acquainted, have been found in 
America, and these are deserving of our best attention. 

The &?st is the animal named by Jefferson, from the 
size of his feet, or rather what he supposed claws, the 
MegaUmyx^ and respecting which he fell into an error 
as we formerly stated. Cuvier preceded his examina- 
tion of this as of all other animal remains by a thorough 
investigation of the osteology of Uving animals of tms 
family ; and it is the result of his careful inquiry that 
the bones found in America and described by Jefferson, 
and of which both casts and drawings were sent over, 
as well as a tooth, belonged to an animal of the sloth 
tribe, but wholly new, and now quite extinct. The 
tooth was cylindrical, and worn down on the top, but 
cased round with enamel like a sloth's, and not at all 
like a cat's. In the paw, the second phalangal bone 
was symmetrical. This bone is curved and not sym- 
metrical in animals that raise up and draw back the 
claw, as all the cat kind do. The first phalangal bone, 
too, was the shortest ; whereas the Hon and others of 
the cat kind have that bone the longest. But from the 
known species of sloth it differs most strikingly in its 
stature, which was equal to that of the largest oxen, 
those of Hungary and Switzerland, and a sixth larger 
than the common kind. 

The second of these new animals has been termed 
Megatherium^ from his great size, and the remains are 
found in South America. From his teeth it appears 
that he Uved on vegetables, but the structure of his 
very long fore paws and nails shows that it was chiefly 
on the roots. He possessed also good means of defencOi 

X Two species are now knoym. 
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and SO was not swift on foot. His covering seems to 
have been a thick and bony coat of man Uke the 
armadillo's. His length was twelve feet and a-half 
(near thirteen feet and a-half English), and his height 
seven feet (about seven feet and a-half). From the 
sloth he differs not only in size but in other particulars ; 
for example, his fore legs are much nearer the length 
of his hinder legs than in the sloth, which has the 
former double the latter. But, on the other hand, the 
thickness of the thigh bone in the megatherium is 
much greater than in any of the known sloth tribe, or 
indeed any other animal either known or extinct ; for 
the thigh bone is about half as thick as it is long. 

The third of these new animals was known to Cuvier 
only by one fragment which he examined. It was a 
toe ; and from a careful discussion of its form and size 
he inferred that the animal belonged to the edentate 
tribe of Pangolins, and that, if so, its length must have 
been twenty-four feet (twenty-six English), and its 
height in the same enormous proportion. The bones 
were found in the Palatinate near Eppelsheim.* 

VII. The course of our analysis has now brought us 
to the family of the Sea Mammalia, and these supply 
new food for wonder. So different from the bones of 
any living animals are those remains which have been 
examined, that a new genus is formed consisting of 
several species, and bearing the same relation to the 
cetacea, or animals of the whale tribe, that the mas- 
todon, palaBotherium, and anoplotherium do to the 
pachydermata, or that the megalonyx and megatherium 
do to the edentata. He terms the genus ZiphiiiSy from 
its having a sword-like head. One of these was found 
near the mouths of the Rhone. The dimensions are 
not given by Cuvier, but from the drawing, the head 
appears to have been about three feet in length. The 
remains of a second species of ziphius were found thirty 

* Subsequent discoveries have made it probable tliat this toe belonged 
to the Dinotherinm. 
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feet under ground at Antwerp, and between nine and 
ten under the level of the sea at low water. The 
head is considerably larger than that of the first men- 
tioned species. The head of a third species is found 
in the museum at Paris, but with no account of its 
history. 

Besides this new genus there are other cetacea of 
new species discovered among the fossil bones. At 
Angers a Lamantin of an extinct species has been 
traced. The remains of a dolphin, which must have 
been twelve or thirteen feet long, and different from 
all the known species, have been found in Lombardy. 
In the Landes another dolphin, which must have been 
nine or ten feet in length, has been discovered. A 
third kind of dolphin, different from any now living, 
has been found in the department of L'Orne, while a 
fourth, also found in the Landes, nearly if not wholly 
resembles the ordinary dolphin. In Provence a ceta- 
ceous animal of an unknown species is found, somewhat 
like the hyperodons. 

In the neighbourhood of the Ochil hills in Scotland 
the fragments of a whale's bones have been found in a 
recent alluvial stratum, at only eighteen inches' depths 
with a part of a deer's horn near. It must have been 
a whale of some size, as the vertebraB were eighteen 
inches broad, and one of the ribs ten feet long. But it 
is most probably one of a kind stiU existing in our seas, 
from the place where it was found. 

In the mountains near Piacenza there have been 
found the bones of a small whale. Its length was 
twenty-one feet (near twenty-three of ours) and its 
head was six feet (near six feet and a-half ) long. The 
place where these bones lay was a clay stratum with 
numberless shells all round, and oysters clinging to the 
bones. This animal was in a tertiary formation, six 
hundred feet above the plain of Italy. It appears to 
be of a new species. 

In the very heart of the city of Paris have been 
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found the bones of another whaJe, far larger, and of a 
species wholly unknown. Its head must hare been 
fiheen or sixteen feet long, and its body fifty-four or 
fifty-five. It was found m a compact sandy bed in 
digging under the cellar of a wine-merchant. 

The conclusion to which these Researches imavoid- 
ably lead is that the earth in its former state did not 
differ more widely in the races which inhabited it than 
the sea did — ^that ocean which was itself the great 
agent in producing many of the changes that have at 
various times swept away one race of living creatures 
from the surface of the globe, and mixed up their 
remains with those of animals engendered in its own 
bosom. 

VIII. We have now reached the last and the most 
singular portion of these Researches ; the examination 
of Reptiles whose relics are found in many of the 
stratified rocks of high antiquity. 

In the calcareous schist, near Monheim, whence the 
stones used in lithography are gotten, a new species 
in the crocodile faimly is found, whose length must 
have been about three feet. At Boll, in Wirtemberg, 
another, apparently of the same kind, has been dis- 
covered. At Caen oolite quarries, a different and 
equally unknown species is traced ; its body is between 
four and five feet long, and its whole length thirteen. 
Others of this family nave been found in the Jura, and 
there they are accompanied by the fresh water tortoise. 
At Honfleur another species is found, and the remains 
of two other unknown kinds have been discovered near 
Harfleur and Havre. 

Beside the remains of crocodile animals found in 
these more ancient strata, there are many also found 
in the more recent beds, where the bones of the palaBO- 
theria and lophiodons are deposited. The Paris Basin, 
the marl pits of Argenton, Brentford, and other places 
have furnished these specimens. But whether they 
were of different species from those new ones found at 
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Monheim, Caen, and Honfleur, the examination which 
they had undergone in Cuvier's time was too imperfect 
to determine. They have since been shown to be 
different. 

It deserves to be remarked of the new species of 
crocodiles, that their difference from the known kinds 
exceeds in manifest distinctness that of ahnost any other 
animals which are of the same genus, and do not differ 
in size ; for the vertebrae, instead of being, as they are 
in the crocodiles now alive, concave in the front and 
convex behind, are convex in front and concave behind. 
This at once furnishes a very triumphant answer to 
those doubts which have been raised as to the novelty 
of the species, and still more signally discomfits the 
speculations of those who fancy that the difference 
perceived in fossil bones has been caused by change of 
temperature or of diet, or by the passing from the 
living to the petrified state. 

The examination of fresh water tortoises, of the genus 
trionix, whose remains are found in the plaster quarries 
and other strata, offers similar results. Thus at A\x in 
Provence a trionix of a new species is found. Another 
species, also new, is found in the Gironde; and two 
others have been traced less distinctly in the gravel beds 
of Hautevigne (Lot et Garonne) and of Castelnaudary.* 

Fossil fresh water tortoises, of the genus emys, give 
the same results. They are found in the molasse of 
Switzerland, in the Sheppy clay near London, and in 
the limestone ridges of the Jura. 

Fossil sea tortoises offer the like appearances. One 
of an imknown species is found near Maestricht, the 
genus being still Uving in the sea, and familiar to our 
observation. So that altogether the examination of 
tortoise remains leads to the same inferences of islands 
having existed in the ocean at a former period, inhabited 
chiefly by reptiles or oviparous quadrupeds, and before 

* Eight species have now been traced* 



396 RESEABCHES ON FOSSIL OSTEOLOGY. 

the creation of any considerable number of the viiripa- 
rous orders. 

As we proceed towards the close of these Researches 
the subject rises rather than falls off in curiosity and 
interest. We now come to the family of lizards, by 
which is here understood all the old genus of Lacerta 
(Lin.), excepting the crocodile and saJamander tribes. 

In the celebrated fossil fish deposits of Thuringia are 
found the remains of a monitor, of a species somewhat 
varying from the known species in two particulars, a 
greater elevation of the vertebral apophyses, and a 
longer leg in proportion to the thigh and foot. Re- 
mains of a similar aspect occur in France near Autun, 
and in Connecticut in North America. 

In the strata of fine and granular chalk near Maes- 
tricht, between 400 and 500 feet in thickness, are found 
the remains of a huge reptile, which Mr. Faujas repre- 
sented as a crocodile, following the opinions of the 
people in that neighbourhood; but so celebrated an 
anatomist as Adrian Camper was not to be thus deceived, 
and he proved it to be an animal of a new genus, related 
to the monitor, and also to the iguana ; it seems to be 
placed between the fishes on the one hand and the 
monitors and iguanas on the other. But the size con- 
stitutes its most remarkable difference when compared 
with these. They have heads five or six inches long ; 
his was four or five feet, and his body fifty. He was 
therefore a lizard exceeding the size of a crocodile ; 
just as the extinct tapir was the size of an elephant, 
and the megalonyx was a sloth the size of a rhinoceros. 
It appears that, like the crocodile, he was aquatic and 
could swim; and that his tail was used as a scull, 
moving laterally in the water, and not up and down like 
the cetacea, an order to which the elder Camper at first 
rashly referred him. 

In the canton of Meulenthal, at Monheim, ten feet 
below the surface, and near some kinds of crocodile 
remains, bones were discovered of another unknown 
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sub-genus of the order Saurus, and which Cuvier calls 
Geosaurus, and places between the crocodile and the 
monitor. It was apparently twelve or thirteen feet long, 
that of Maestricht being fifty. 

A large animal of this family is found to have been 
an inhabitant of the same ancient world. At Stones- 
field, in the neighbourhood of Oxford, Dr. Buckland 
discovered his remains in a bed of oolitic calcareous 
schistus under a solid rock of forty feet thick. The 
thigh bone is two feet eight inches in length, which 
would seem to indicate a body in the whole forty-five 
feet long. But even if his tail were not in the propor- 
tion of the lizard's, as this calculation assumes, his 
length must be, according to the crocodile's proportions, 
thirty feet. This animal approaches the geosaurus of 
Monheim, and also, in other respects, has some affimty 
with the crocodile and monitor ; but in size he greatly 
exceeds the crocodile, and comes nearer the whale. 
His voracity must, firom his teeth and jaws, have been 
extreme. He was also an amphibious animal ; for his 
remains are surrounded with marine productions. The 
genus has been called Megalo-sauras. Teeth and 
bones of the same genus have been since discovered in 
Tilgate Forest, Sussex. Mr. Mantel has found in the 
same place the thigh bone of a much larger animal. 
Other reptiles have been found in the Muschelkalk 
quarries near Luneville. 

But there are animals of the family of saurus yet 
more strange, if not for their size, at least for their 
anomalous structure and habits. A reptile is found of 
a genus so extraordinary as to comprehend within itself 
the distinguishing nature both of the lizard and the 
bird. It has a very long neck, and the beak of a bird. 
It has not, however, like a bird, wings without fingers 
to strengthen them; nor has it wings in which the 
thumb done is free like a bat ; but tne wings spread 
by a single long finger, while the other fingers are 
short, and with nails like the fingers of ordintuy apte- 
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reus (or unwinged) animals. From these circumstances 
Cuvier has named the genus* the Pterodactylus.li It 
was first discovered by 3ie late Mr. Collini, a Florentine, 
settled at Manheim, and formerly attached to the family 
of Voltaire, of whom he published some memoirs. The 
skeleton, nearly perfect, was found in the marly stone 
beds of Aichstadt in the county of Pappenheim ; but 
Mr. Collini fell into very great mistakes respecting the 
genus of the animal, wmch he supposed to be of marine 
origin, from not accurately investigating its osteology. 
The celebrated Soemmering contended that it was one 
of the mammalia, resembling a bat, and other natu- 
ralists held the same opinion. But Cuvier has most 
satisfactorily shown, chiefly from its jaws and vertebraB, 
its shoulder-blade and sternum, that it is between a 
bird and a reptile, a flying reptile. The tail is ex- 
tremely short, and this indicates the animal to have 
used its wings chiefly for locomotion : indeed, from its 
very long neck, it must have had great difficulty in 
either wsdkinff or crawling. When at rest, it must have 
stood like a bird on its hmd legs, and also, like some 
birds, have bent back its long neck in order to support 
its very large and heavy head. Another species of the 
same genus, having a much shorter beak (for that of 
the former is longer than the whole body), has also 
been found near the same spot. It is much smaller. 
Very scanty remains of a third species also occur, found 
in the same quarries. Its size must have been nearly 
four times greater than that of the kind first mentioned, 
and it must have presented one of the most monstrous 
appearances which can be conceived, according to our 
present experience of animal nature. 

The two last discoveries among the animals of a 
former world, which these researches have disclosed, 
remain to be mentioned ; and they are, in the eyes of 
the naturalist, the most wonderful of the whole, although 

* There are now ten species observed, 
f Ilri^M, -wing; hunrv)i9$, finger. 
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to an unlettered observer they may appear less strange 
than the tribe we have just been surveying. One of 
them has the muzzle of a dolphin, the teeth of a croco- 
dile, the head and breast of a lizard, the fins or paddles 
of a whale, but four instead of two, and the back or 
vertebrae of a fish. This has been named the Ichthyo^ 
saurus. The other, being apparently nearer to the 
lizard, has been called the Plesiosaurus ;* and has 
also four paddles like those of a whale ; the head of a 
lizard, and a long neck like that of a serpent. Both 
are found in the older secondary strata of the globe ; 
in the limestone marl or greyish lias, filled with pyrites 
and ammonites, and in the oohte beds of the formation 
called Jurassic. They are both chiefly found in Eng- 
land, and were first discovered there. 

Sir E. Home, in 1814, made the first step in the 
discovery of the Ichthyosaurus ; having obtained some 
bones found on the Dorsetshire coast, thirty or forty 
feet above the level of the sea. He gradually obtained 
more of these remains, until 1819-20, when the dis- 
covery was completed. But he seems to have been 
unfixed and variable in his opinion respecting the ani- 
mal; and after believing for some time that it was 
partly a fish, he ended by believinff it to be no such thing, 
and changed its name from ichthyosaurus, which Mr. 
Konig had given it, as early as 1814, to Proteosaurus, 
supposing it to have some affinity with the proteus as 
well as tne lizard. 

The ichthyosaurus is most abundant in the lias strata 
in the lower region of the Jura formation.. Its remains 
are not confined to Dorsetshire ; they are found in Ox- 
fordshire, Somersetshire, Warwickslure, and Yorkshire. 
But at Lyme they abound as much as those of the 
palaeotherium do m the pits of Montmartre at Paris. 
Some few specimens are found near Honfleur and at 
Altorf ; in Wirtemberg, also, a nearly complete skeleton 
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has been discovered. Four* distinct species were as- 
certained by Cuvier, chiefly differing from one another 
by their teeth, that is to say, as far as their osteology 
goes.f In the general features of their bones they all 
approximate to one another. The head resembles that 
of the hzard, although with material differences, and 
even having some other bones. The eyes are extremely 
large, differing in this from all the greater animak 
both sea and land. The cavity in some specimens is 
above a foot in diameter. Each eye is protected by a 
shield of bone, composed of several pieces knitted to- 
gether. The vertebra) are very numerous. In some 
specimens as many as ninety-five are to be seen ; and 
these differ entirely from the vertebral system of the 
lizard, resembling rather that of fishes, for they are 
fiat like backgammon, and concave on both sides. The 
animal has four fins, or paddles, each composed of six 
rows of small bones, nearly one hundred in all, and so 
fitting into one another, that he could paddle about by 
means of them, moving with more elasticity than if the 
bones had formed a single piece. The teeth are sharp. 
This creature could omy breathe the air, and so must 
often have come up to the surface. Yet, again, he could 
only move in the water, and was still less able to crawl 
on land than even the sea-calf. The length, in some 
cases, reaches to twenty-four or twenty-five feet. In 
the strata where these bones are found there are many 
of the cornu ammonis and other marine shells, and re- 
mains of crocodiles exist in the same strata. 

The plesiosaurus was first observed in 1821, by 

* Four species have since been added to these. 

f It cannot be too steadily kept in mind that when a specific difierence 
has once been ascertained, so as to distinguish one of these extinct races 
£rom another, the amount of that difference is no measure at aU of the 
diversity which may have existed between the two animals. Tribes the 
most unlike have general resemblances in the bones, the subHStratum on 
which the muscular parts are placed. Witness the ease with which un- 
learned persons, nay, even naturalbts carelessly observing, have taken the 
skeletons of lizards for those of men. 
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Mr. Conybeare and Mr. Delabeche ; and in Cuvier's time 
its remains had only been found in England, unless 
those discovered at Honfleur belong to this genus. The 
discovery was fully made in 1824. The distinguishing 
feature, the long neck, has many more vertebrae than 
even a swan's. In the fine specimen from Lyme there 
are in all eighty-seven vertebrae, of which thirty-five 
belong to the neck and twenty-five to the tail. The 
vertebrae, though their axis is very short, resemble 
the crocodile's more than the lizard's. The teeth are 
pointed and slender. The paddles consist of many 
bones, in rows like those of the ichthyosaurus; but 
they taper more, consist of fewer pieces, not above 
fifty, and are longer than those of the ichthyosaurus, 
nor do they form a kind of pavement like his. Five 
species* of this animal were distinguished by Cuvier. 
That found at Lyme appears to have been seven or 
eight feet long ; but other species, from one jaw bone 
which has been discovered, must have reached the 
length of twenty-eight feet. 

The eighth and last part of these Researches which 
we have just surveyed, is remarkable, as regards the 
skiU and diligence of the illustrious author, for two 
particulars. Firsts The extraordinary success of his 
mdefatigable investigation from very scanty materials 
deserves especial attention. In some cases ne had only 
one or two bones to examine and to reason from. In 
others he had a far greater number ; sometimes he had 
the whole skeleton in scattered parts; in a few in- 
stances the whole together in their natural juxtapo- 
sition and connexion. But he found where he had 
many bones, that from a single one, or from two, he 
could have reached the very same conclusions which 
the examination of the whole led him to. This was 
observable in a very remarkable manner when he inves- 
tigated the mosasaurus, or saurus found at Maestricht. 

* Three have since been added. 

20 
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He had not examined more than the jaw bone and 
the teeth when he knew the whole animal; but he 
says that a single tooth discovered it to him : he had 
got the key ; after that every other part fell in at once 
of itself into its proper place. Secondly, Although 
he was not the discoverer of either the ichthyosaurus 
or plesiosaurus, and had to tread on ground which his 
emment and able predecessors had gone over, his re- 
searches even here were quite original. He collected 
all the evidence, whether by drawings, descriptions, or 
models, of what had been before uiem ; but he also 
enlarged his collection of facts by numberless speci- 
mens both of the same kind which they had examined 
and of different kinds never submitted to their view. 
He investigated the whole as if the field had been still 
untrodden and the soil yet virgin ; and accordingly his 
work, even in this subordinate branch, is far from being 
a repetition ; his inquiries far from being a mere reiter- 
ation of theirs. Where he does not vary or extend the 
results at which they had arrived, he carefuUy confirms 
their propositions, and ascertains the truth of their 
learned conjectures ; so that he adds to the precious 
monuments of his predecessors, by either enlarging the 
superstructure or strengthening the foundation. 

That such a guide to our inquiries is worthy of all 
confidence, no one can doubt. That even his authority, 
the weight of his opinion, is very great would be a pro- 
position as indisputably true, if in matters of science it 
were lawful for the learned to pay any deference to 
mere authority; yet even here ignorant men may 
bow to him, and receive his doctrine with a respect 
which they might be justified in withholding from 
others. But his system makes no such appeal, and 
requires not to be received upon terms like these. He 
has given us without any reserve every particular which 
his whole researches presented to ms own view, and 
preferring the risk of being tediously minute to the 
chance of leaving any point unexplained, or any posi- 
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tion without its needful proof, there is not a fragment 
of bone which he has ever examined, and on which he 
raises any portion of his philosophy, that he has not 
both described with the fulness of anatomical demon- 
stration, and oflFered to the eye of his reader in the 
transcript of accurate and luminous engraying. His 
work is accompanied with between forty and fifty maps 
and sections of strata, above 250 plates representing 
upwards of 3,800 skeletons, bones, teeth, and fragments. 
These are all presented to the examination of the ex- 
pert, in their connexion with the author's description 
both of what the diagrams can, and of what they can- 
not, fully represent. But they are also presented to 
the uninformed, who can, by attentively considering 
them, institute a comparison between the structure of 
known and living animals, and those of which the 
earth's strata contain only the remains. Giving Cuvier 
only credit for having correctly written down what he 
observed, and accurately represented in his figures the 
subjects of his examination, we are enabled to see the 
whole ground of his reasoning : we can mark the points 
in which a fossil animal resembles a living one, and 
those in which the two diflFer; and we have even a. 
higher degree of evidence in behalf of the author's 
conclusions than we have in reading Sir Isaac New- 
ton's experiments upon light, because everything in this 
case depends upon configuration, which a drawms can 
accurately represent, whereas much in the optical case 
must needs turn upon appearances observed by the 
experimenter, and which no drawing can convey to 
our apprehension. 

If again we compare the certainty and fulness of the 
proof in this case with that which we have in examining 
any anatomical proposition, or any doctrine of natural 
history, whether of animals or of plants, we shall still find 
it of a separate and higher kind. For in those branches 
of science much more is necessarily left to description. 
The question here is always one purely osteological as 
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regards the a-nimala ; and osteology is of all branches 
of anatomy, whether human or comparatiye, the one 
where most depends upon mere figure, and where of 
consequence the reader can approach most nearly to 
the observer m weighing the proofs on which his de- 
monstration rests. The geological matter bears but a 
small proportion to the zoological in these inquiries. 
It is indeed of the highest importance ; but it is in- 
capable of much doubt, and admits of no mistake or 
imposition — ^for the strata where the different animal 
remains have been found are well known, and, in the 
very great majority of cases, are of easy access to all. 
The sciences of geology and mineralogy are sufficiently 
certain, at least for the main purposes of the inquiry ; 
the names and description of the beds of the globe's 
surface are the portions of those sciences upon which 
no doubt or difficulty can exist ; and the great body of 
Cuvier's results remains unaffected by any differences 
of opinion upon speculative geology. 

Thus the comparison stands as to the degree in which 
the evidence is made plain to the reader of Cuvier's 
researches, and the reader of other records of discovery 
in the inductive sciences. But let us extend our view 
a little farther, and compare the proofs before us in 
these volumes with those reasonings upon which the 
assent of mankind has been given, and is continued 
unhesitatingly, to the great truths of the mixed mathe- 
matical sciences. The reader of the ' Principia,' if he 
be a tolerably good mathematician, can follow the 
whole chain of demonstration by which the universahty 
of gravitation is deduced from the fact that it is a power 
actmg inversely as the square of the distance to the 
centre of attraction. Satisfying himself of the laws 
which regulate the motion of bodies in trajectories 
around given centres, he can convince himself of the 
sublime truths unfolded in that immortal work, and 
must yield his assent to this position, that the moon is 
deflected from the tangent of her orbit round the earth 
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by the same force by which the satellites of Jupiter are 
deflected from the tangent of theirs, the very same force 
which makes a stone unsupported fall to the ground. 
The reader of the * Mecanique Celeste/ if he b^ a still 
more learned mathematician, and versed in the modem 
improvements of the calculus which Newton discovered, 
can follow the chain of demonstration by which the 
wonderful provision made for the stabiUty of the uni- 
verse is deduced from the fact that the direction of all 
the planetary motions is the same, the eccentricity of 
their orbits small, and the angle formed by the plane 
of their ecliptic acute. Satisfying himself of the laws 
which regulate the mutual actions of those bodies, he 
can convince himself of a truth yet more sublime than 
Newton's discovery though flowmg from it, and must 
yield his assent to the marvellous position that all the 
irregularities occasioned in the system of the universe, 
by tne mutual attraction of its members, are periodical, 
and subject to an eternal law which prevents them from 
ever exceeding a stated amount, and secures through 
all time the balanced structure of a universe composed 
of bodies, whose mighty bulk and prodigious swiftness 
of motion mock the utmost efforts of the human ima- 
gination. All these truths are to the skilful mathema- 
tician as thoroughly known, and their evidence is as 
clear as the simplest proposition in arithmetic is to 
common understandings. But how few are there who 
thus know and comprehend them I Of all the millions 
that thoroughly believe those truths, certainly not a 
thousand inmviduals are capable of following even any 
considerable portion of the demonstrations upon which 
they rest, and probably not a hundred now hving have 
ever gone through the whole steps of those demonstra- 
tions. How different is the case of the propositions 
discussed by Guvier and his predecessors I How much 
more accessible are the proofs on which their doctrines 
repose! How vastly more easy is a thorough ac- 
quaintance with the ' Becherches' than with the ' Prin- 
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cipia' and the * M^canique Celeste !' How much more 
numerous are they who have as good reason for My 
believing the propositions, because as great facility of 
thorou^y examming the proofs, as &st rate mathe- 
maticians can have for assenting to Newton's third • 
book, and La Place's great theorem, or as common 
readers have for admitting any of the most simple 
truths in the easiest of the sciences ! 

The extraordinary truths unfolded by the * Recher- 
ches' we have had an opportunity of stating in detail. 
But it is necessary to revert to some of the more gene- 
ral conclusions in their more immediate connexion with 
the great subject of these volumes. The Illustration 
derived to theological inquiry from the powers of in- 
ductive investigation in this branch of science, and the 
Analogy found between the two kinds of demonstration, 
was stated in the Introductory Discourse ; but these 
form by no means the whole contribution which this 
new branch of knowledge furnishes to Natural Religion. 
Before the nature and extent of that aid could be un- 
derstood, it was necessary that the details of the science 
itself should be considered, and its general principles 
unfolded, together with the grounds upon which they 
rest. We are now more particularly to make the ap- 
plication. 

To the geologist, as Cuvier has well observed, the 

vast periods of time over which the phenomena that 

form the subject matter of his inquiries have extended, 

offer the same kind of obstruction as the astronomer 

finds from the immense Sjpace over which his researches 

stretch. The distance of time is to the one as great a 

difficulty as that of space is to the other in prosecuting 

his researches. Yet as the properties of light, and its 

**<^Ipition to media artificial or natural, furnish a help to 

aro^nses of the astronomer, so the endurable nature 

sublLprincipal portions that compose the framework 

inust v! bodies give invaluable assistance to the labours 

deflecteJ^S^^ and anatomist, supplying records which 
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it is as physically impossible he should have in any his- 
tory 01 past cnanges on the globe, as it is that the 
naked eye of the astronomical observer should pene- 
trate into boundless space. The most minute bones of 
small animab, even their cartilaginous parts, and the 
most delicate shells of sea or river fishes, are found in 
perfect preservation. These shells are found, too, on 
ground now and for ages lying high above the level of 
any waters, in the middle of tne hardest rocks, reach- 
ing: the summits of lofty mountains, lyinff in vast layers 
of a regalar form and soUd consiste^^ ^d which siem 
to demonstrate the proposition that the sea in former 
ages was spread over the regions where those strata 
were formed, and lay there long and quietly. The 
level parts of the earth, which to an observer who only 
regards its surface seems always to have been in its 
present state, can hardly be penetrated in any place 
without showing that it has undergone such revolutions 
and been under the sea for ages ; while the bottom of 
the ocean has at those remote periods been dry land. 
But when we ascend to greater heights, we find the 
same proofs of former changes ; marine remains often 
show themselves on Alpine summits, but their kinds 
vary much from those of the lower regions ; they are 
exposed to view by the layers in which they lie im- 
bedded being no longer horizontal and buned deep 
under ground, but nearly vertical, broken in pieces, 
and thrown variously about. These strata have for 
the most part 6een of a formation long prior to that of 
the horizontal ones, and were at one time displaced, 
and elevated and rolled about ; the ocean was the great 
agent in their formation as in that of the strata which 
it afterwards deposited horizontally around them ; the 
ocean, too, was the agent which, after having first 
deposited, afterwards dislocated and raised them into 
rocks, promontories, and islands, amidst which the 
strata still found horizontal were laid. 

This ocean, at different times, not only held in solu- 
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lion different dead matter, but was inhabited by animals 
of kinds that exist no more. When it last left the earth 
and retreated into its present position, the only one in 
which we have ever known it by actual observation, its 
inhabitants nearly resembled those which still live and 
swarm in its waters. But at more remote periods, and 
when forming its more ancient deposits, it was the 
receptacle of animals of which not a living trace now 
remains ; animals all whose species are extinct ; animals 
of genera absolutely different from any now known, 
and which sometimes united together in one individual 
frame, parts now only found separate in distant and 
unconnected tribes. 

Again, the intermixture of land animals and of fish 
the inhabitants of fresh water only, with those of marine 
origin, shows that several successive irruptions of the 
ocean must have taken place, and that after it remained 
covering the land during successive periods, it retreated 
successively, and left that portion of the globe dry. 
'Not can there be any doubt that large portions of the 
earth now uncovered and inhabited by the human 
species and other tribes of Uving animals had, before it 
was last covered by the sea, been dry, and been inha- 
bited by a race of animals of which their fossil remains 
are all that we can now trace. 

It is probable, too, that many of these mighty revolu- 
tions have been sudden, and not effected by gradual 
encroachments upon the earth, to destroy its inhabitants. 
The examination of masses of flesh belonging to some 
of the race destroyed by the last change, and preserved 
by the frozen water in which they were imbedded, 
seems to prove that the death of the animals, and their 
envelopment in water, the coagulation of the water, and 
the introduction of a frozen chmate, were simultaneous ; 
for the putrefactive process had not commenced till 
thousands of years after the destruction of life, when, 
the ice being thawed, the exposure to heat and air 
began the decomposition. But the sudden violence by 
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which these last changes were effected is equally con- 
spicuous in the transport of huge blocks from one part 
of the country to another in which they were manifestly 
strangers. 

But we ascend to greater heights on the surface of 
the globe, and we find the scene changed. We are now 
upon the vast and lofty chains of soUd rock which 
traverse the central parts of the different continents, 
separato the rivers that water and drain them, veil 
their summits in the clouds, and are capped with never- 
melting snows. These are the primitive mountains; 
formed before any of the other new-made strata whereof 
we have already spoken, because they penetrate them 
vertically ; and even these primeval rocks show by their 
crystallization, and occasionally by their stratified forms, 
that they, too, were once in a hqmd state, and deposited 
by waters which anciently held them m solution and 
covered the places they now fill. In these, as we ascend 
to the most ancient, no animal remains at all are found* 
The shells and other marine productions so abundant 
below, and in the more recent layers of the globe, here 
cease altogether to exist. The primeval rocks, there- 
fore, were first held in a liquid state, and afterwards 
deposited, by an ocean which contained in its bosom no 
Uving thing ; an ocean which before covered, or washed^ 
a continent, or islands, on which life never had existed. 

There is also little doubt, according to Cuvier, though 
we give not this as an incontestible proposition, that the 
proSgious changes which we have been contemplating 
must have been operated by a force wholly different 
from any that we now perceive in action upon any por- 
tion of the globe. The power employed to work some 
of the displacements of which we see the traces is showH 
remarkably in the insulated masses, found removed 
from great distances, and lying still at vast heights* 
On the Jura, at near 4,000 feet above the level of the 
sea, are found blocks of granite evidently carried from 
the Alps, one of whicb^ containing 50^000 cubic feet of 
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stone, has been removed and placed in its present 
position after the formation of the strata on or among 
■which it lies, — strata, the materials of which do not fill 
its interstices, but have been rent and broken by its 
fall. None of the operations now observed on the 
earth's surface satisfactorily explain either this or the 
other revolutions in question. The effects of weather, 
either in the fall of rain, or in alternate freezing or 
thawing of water, though sufficiently powerful and very 
beneficial upon a small scale in decomposing stones and 
pulverizing earths, are confined within comparatively 
narrow HiSts. The axjtion of rivers in wearing dowi 
their banks, and changing the position of their beds, is 
restricted to those bam^s and beds, and is of slow and 
almost imperceptible operation, unless in some cases of 
rare occurrence, where a mountainous eminence being 
gradually undermined may fall and dam up a river and 
cause a iake to be formed, or where a lake may be let 
out of its reservoir by the wearing away of some ridge 
forming its dam or head, and so inundate the country 
below — events barely possible be it observed, and of 
which the period of authentic history records scarcely 
any instance. Then the encroachments of the sea are 
even more gradual than those of rivers ; nor can any 
proof be found, in all the time over which authentic 
human annals reach, of a material change in position 
of the ocean with respect to its shores ; the utmost it 
has ever done being to wear away an isthmus here 
and there,* or cover a mile or two of low and flat 
coast.t The wonderful force of a column of compressed 
water, in a vertical fissure connected with a subterraneous 
sheet of it, however shallow, but filling a broad space — 

* There seems reason, from some ancient authorities, to believe that the 
Isle of Wight was once a peninsula when the tide was out, to which tin, 
the staple of the ancient British exportation, was carried in waggons at 
low water to be shipped for GauL 

f The estate of Earl Godwin in Kent, now covered by the sea, Is one of 
the principal examples of this kind of change ; and there must clearly be 
great exaggeration in the accounts given of it 
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the resistless power of such a column to move about any- 
superincumbent weight — ^has, perhaps, been too Uttle 
taken into account as an agent in effecting changes on 
the earth's surface. But these operations must be all 
merely local. Volcanic action is still more topical in 
its sphere; and though violent enough within these 
narrow limits, produces consequences wholly confined 
to them, and unUke those which are under considera- 
tion. Lastly, whatever effect could be produced by the 
motion of the earth is of incomparably a more slow and 
gradual kind than any now enumerated. The motion 
of the poles round the plane of the ecUptic, and the 
nutation of the axis, are movements of this kind, and 
never exceeded certain narrow limits. The rotation of 
the earth has a regular and defined tendency to accumu- 
late matter towards the equator, and flatten our globe 
at the two poles, but no other ; and certainly neither a 
sudden nor a violent effect can be operated by this 
means. 

The result of the Eesearches upon the fossil bones of 
land animals has demonstrated those changes still more 
incontestably than the examination of the remains which 
have been left by the inhabitants of the ocean ; both 
because, as they must have lived on dry land, their 
being found in strata deposited by water proves that 
water has covered parts of the continent formerly dry, 
and also because, their species being fewer in number 
and better known, we can now certainly tell whether 
or not the fossil animal is the same with any still Uving 
on the globe. Now of the one hundred and fifty 
quadrupeds examined by Cuvier, and whose remains 
are found deposited in different strata of our continent, 
more than ninety are at present wholly unknown in any 
part of the world ; nearly sixty of these are of genera 
wholly unknown, the rest being new species of existing 
genera ; only eleven or twelve are so like the present 
races as to leave no doubt of their identity, or rather 
of their osteology being the same ; while the remaining 
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fifty, though resembling in most respects the existing 
tribes, as lar as the skeletons are concerned, may very 
possibly be found, on more close survey, and on ex- 
amining more specimens, to differ materially even in 
their bones. Nor is it at all unlikely that, of the whole 
one hundred and fifty, every one would be found to be 
of a race now extinct, if we could see their softer parts 
as well as their bones and their teeth. But the relation 
which these different species of ancient animals bear to 
the different strata is still more remarkable and more 
instructive in every point of view. 

In the first place, it appears that oviparous quadru- 
peds, as crocodiles and Uzards, are found in earlier strata 
than those containing viviparous ones, as elephants and 
others. The earth which they inhabited must, there- 
fore, have existed and been watered by rivers before 
the chalk formation, because they are found under the 
chalk in what is termed the Jurassic formation. — But, 
secondly, among the strata subsequent to the chalk 
formation, the unknown genera of animals, palaeotheria, 
anoplotheria, are only found in the series of beds im- 
mediately over the chalk. A very few species of known 
genera of viviparous quadrupeds are found with them, 
and also some fresh water fishes. — Thirdly. Certain 
extinct species of known genera, as elephants, rhino- 
ceros, are not found with those more ancient animals of 
extinct genera. They are chiefly found in alluvial 
earth, and in the most recent tertiary strata, and all 
that we find with these extinct species are either un- 
known, or of more than doubtful identity with any now 
existing. Again, those remains which appear identical 
with the known species are found in recent alluvial 
earths, and places which seem to belong to the present 
world. — Fourthly. We have seen that uie most ancient 
secondaiy strata contain reptiles and no other quadru- 
peds. None of the rocks at all contain any human 
remains ; nor were any remains of the monkey tribe, 
or any of the family of quadrumanes found in Uuvier's 
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time, if indeed they are observable even now. In turf- 
bogs, in rents and cavities, under ruins as well as in 
cemeteries, human skeletons are from time to time found; 
but not a vestige of them or of any human bone in any 
of the regular strata, or of the fissure deposits, or of 
the caves and caverns which abound with sill the other 
animal remains. Whatever human bones have been 
found, were undoubtedly placed there by human agency 
in recent times. 

For Cuvier has examined with the utmost care all 
the instances which were pretended to afford proofs 
of human remains. He closely investigated several 
thousands of the bones in the Paris Basin, and in the 
deposits of Provence, Nice, and others. All which had 
ever been supposed to be human he found to be either 
animal bones, or bones of men accidentally placed among 
the others, or in some other manner satisfactorUy ac 
counted for. The skeleton supposed by Scheutzer to 
be a man's, and which he made the subject of his book 
' Homo Diluvii Testis,' a century ago, has been already 
adverted to. Cuvier undertook the complete examina- 
tion of it. The first skeleton which formed the subject 
of Scheutzer's argument was found near Amiens. Thirty 
years afterwards another was discovered, but its pos- 
sessor, Gesner himself, raised grave suspicions that it 
was some lower animaPs remains. A more complete 
one than either was afterwards found. Cuvier has en- 
graved this, together with Scheutzer's copied from his 
own book — and how any person could, upon the bare 
inspection, ever have Conceived that either was a human 
skeleton is truly incomprehensible. But Cuvier has 
further engraved a land salamander, whose osteology 
he had, after his admirable manner, thoroughly ex- 
amined, and its Ukeness to the fossil remains shows it 
to be of the same genus, though of a wholly new 
species, above six times larger. He enters at large 
into the details of the difference between these remains 
and the human skeleton. But a further demonstration 
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of their nature was reserved for him when, in 1811, at 
Levden, he had access to the actual fossil itself of 
Scneutzer, and was permitted to remove a portion of 
the incrusting stone. He did this with the salamander 
by him, and predicted the kind of bones that would be 
discovered by the operation. The Access of the expe- 
riment was complete ; and to show the difference be- 
tween this skeleton and a human subject, Cuvier had 
the satisfaction of also discovering a double row of small 
and sharp teeth, studding the fringe or border of the 
large circular mouth. In 1818, he nad an opportunity 
of repeating this examination upon the last found speci- 
men, which is now in the British Museum, and with 
exactly the same result. It is therefore demonstrated, 
as clearly as any fact in the whole compass of physical 
science, that these bones belong to a race wholly dif- 
ferent from the human species, and indeed from any 
species now existing on the face of the globe. Finally, 

E laces where human bones have for many centuries 
een deposited with the remains of animals, as the 
ground under ancient fields of battle, have been ex- 
amined, and it is found that the one are quite as well 
preserved as the other, and have not suffered more 
decay. The importance of establishing the conclusion 
that no human remains are to be found in the strata of 
the earth will presently appear, and is the reason why 
we have dwelt upon the evidence in some detail. 

K we next inquire at what period the last great 
change took place, although of course no records can 
remain to fix it, yet we have some data on which to 
determine the limits of the question. The progress of 
attrition in the larger rivers, as the Dnieper and the 
Nile, and also the formation of downs where they ap- 
proach from the sea, has been observed, as on the 
coast of the Atlantic in the south of France ; and the 
results indicate no very remote antiquity as the age of 
the present terraqueous distribution ; certainly not more 
than 5,000 or 6,000 years. Of these, history only goes 
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back about 3,000. Homer lived but 2,800 years ago. 
Genesis cannot have been written earlier than 3,300 
years back. Even the earliest Chinese monuments that 
are authentic reach but 2,255 years. The astronomical 
remains of the East, when closely examined, especially 
the Zodiac, prove nothing of that extreme antiquity 
which was at one time ascribed to them. Nor do the 
mines, such as those of Elba, from which similar infer- 
ences were formerly deduced, show, since their more 
accurate examination, anything of the kind. Indeed 
none of the conclusions they lead to can be regarded 
as at all of a certain kind. The general result of the 
inquiry, then, is, that at a period not more remote than 
5,000 or 6,000 years ago, a mighty convulsion covered 
with the ocean all those parts of the globe then in- 
habited by man and the other animals his contempo- 
raries, and left dry those other portions of the earth 
which we now inhabit. The few remains of the races 
then destroyed have served to people this new world ; 
it is only since this period began that we have entered 
upon the progressive state of improvement in which 
our race has advanced ; and to this period whatever 
historical monuments we possess of the globe or its in- 
habitants are confined. But it is equally clear that 
this inhabited earth, then left dry for the last time, 
had previously undergone several revolutions, and had 
been alternately dry k,nd and covered with the ocean, 
more than once, or even twice, before this last revolu- 
tion. We have access more particularly to examine 
the condition and population of the earth when it was 
last inhabited, that is, when the sea left it the last time 
but one. We are now living in the fourth era or 
succession of inhabitants upon this earth. The first was 
that of reptiles ; the second that of palaeotheria ; the 
third of mammoths and megatheria ; and it is only in 
this present or fourth era in succession that we find 
our own species and the animals which have always 
been our companions. 
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We are entitled then to affirm that, with respect to 
animal life, three propositions are proved, all of great 
curiosity, and still more, when taken either separately; 
or together, all leading to conclusions of the highest 
importance — 

First — ^that there were no animals of any kind in 
the ocean which deposited the primary strata, nor any 
on the continent which that ocean hsid left dry upon 
its retreat ; 

Secondly — ^that the present race of animals did not 
exist in the earlier successive stages and revolutions 
through which the globe has passed ; 

Thirdly — ^that our own species did not exist in those 
earlier stages either. 

Now the conclusion to which these propositions leads, 
and which indeed follows from any one of them taken 
singly, but still more remarkably from the whole, and 
most especially from the last, is that a creative power 
must have interposed to alter the order of things in 
those early times. That an interposition of this kind 
took place, the last and most important, about 6,000 
years ago, is highly probable from the physical and 
natural evidence alone which is before us, and to which 
alone in this work reference can be made. But the 
date is not material. K at an uncertain period before 
the present condition of the earth and of its inhabitants, 
there were neither men nor the present race of crea- 
tures, wild and domestic, which people the globe, then 
it follows that between that period, whensoever it was, 
and the earliest to which the history of the world 
reaches back, an interposition of power took place to 
create those animals, and man among the rest. The 
atheistical argument, that the present state of things 
may have lasted for ever, is therefore now at an end. It 
can no longer be affirmed that all the hving tribes have 
gone on from eternity continuing their species; and 
that while one generation of these passed away and 
another came up in endless and uninterrupted succes* 
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sion, the earth abided for ever. An interruption and 
% beginning of that succession has been proved. The 
earth has been shown not to have for ever abode in its 
present state ; and its inhabitants are demonstrated, by 
the incontrovertible evidence of facts, to have at one 
time had no existence. Scepticism therefore can now 
only be allowed as to the time and manner of the crea- 
tive interposition ; and on these the facts shed no light 
whatever. But that an act of creation was performed 
at one precise time is demonstrated as clearly as any 
proposition in natural philosophy, and demonstrated by 
the same evidence, the induction of facts, upon which 
all the other branches of natural philosophy rest. 

It is wholly in vain to argue that the sea or the 
earth, or the animals formerly existing and now ex- 
tinct, or any other created beings, or any of the powers 
of nature, as we know it, or as it has ever been known, 
could have made the change. It is difficult enough to 
conceive how these known forces could ever have de- 
stroyed the earth's former inhabitants. But suppose 
the approach of some comet or other body at different 
times produced the vast tides by which the land was 
successively swept, this will not account for new 
species and new genera of Uving creatures having 
sprung up both to inhabit the land and to people the 
waters. An act of creation — ^that which would now 
be admitted as a direct interposition of a superior in- 
telligence and power — ^must have taken place. This is 
the sublime conclusion to which these Researches lead, 
conducted according to the most rigorous rules of in- 
ductive philosophy, precluding all possibility of cavil, 
accessible to every one who will give himself the 
trouble of examining the steps of the reasoning upoa 
which they repose, and removing doubt from the mind 
in proportion as their apprehension removes ignorance. 
It is an invaluable adcfition to the science of Natural 
Theology, and forms a chapter as new in kind as any 
of the new animal species are in Natural History. 

2e 
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Such are the benefits conferred upon the great and 
fundamental argument of Divine InteUigence and con- 
trivance by the recent discoveries in Fossil Osteology. 
The evidence of design in the combination and mutual 
adaptation of the parts of extinct animals we pass over 
as only a multiplication of proof sufficiently numerous 
before. But the other branch of Natural Theology, 
that which inyestigates the Divine Beneyolence, dso 
derives aid from this new quarter. We now refer to 
the argument maintained in the Dissertation upon the 
Origin of Evil,* and also to the theories which were 
there very respectfully considered, and diffidently and 
reluctantfy found to be unsatisfactory. The late mter- 
esting discoveries have thrown new light upon both 
these subjects of discussion, and the authors of some 
of the systems which we examined may appear to 
the improved state of our knowledge respecting the 
Chain of Being, as we certainly do make our appeal 
to it upon what appears to be a more solid groimd of 
argumentation. 

The doctrine respecting the Chain of Being is ad- 
mitted to be incomplete as regards the matter of fact, 
inasmuch as we find many and large blanks in the 
series of animated creatures known upon our globe. 
Whatever other objections, therefore, were competent 
against this theo^, an additional one was, that Uttle 
appearance of a Chain of Being seems discernible in 
the universe. Now, the supporters of this doctrine 
have certainly a right to maintain that the blanks are 
filled up in a very remarkable maimer by the recent 
discoveries. For the new species of animals discovered 
to have existed in fijrmer states of the globe, unques- 
tionably fill up some of the most remarkable chasms in 
our $enes of hving ammals. Thus the chief blank was 
always observed m the pachydermatous animals, the 
fewest i^ number, the least approaching one another, 

* See Pate7*s Natural Theology, with Notes and DJBertations by Lord 
Brougham akd Su: Charles BeO. 3 vols. 
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and the whole tribe the most removed from others. 
Now most of the new and extinct kinds of quadrupeds 
belong to this class, and we have had occasion to 
observe how links are supplied between race and race 
hitherto appearing altogether distinct. 

But although we may not be justified in reposing 
great confidence in the argument drawn from the plan 
of a Chain of Being as apphed to the subject of positive 
evil, there is another point of view in which the subject 
may, with perfect safety, be considered. As far as 
regards mere defect, mere imperfection, it is most 
important to consider whether the plan of Divine 
Rpovidence may not have been to create a succession 
of beings rising one above another in attributes ; say 
merely of intelligent beings thus differing in their 
approaxjhes to perfection. The importance of this con- 
sideration cannot fail to strike the observer when he 
reflects that there is no possibiUty of separating one of 
the greatest of all positive evils, death itself, from mere 
defect or imperfection, as was observed in the Disserta- 
tion already referred to ; not to mention many other 
kinds of evils arising from mere imperfection,-^ aU 
that proceed froTVeakness, from^ ignorance, from 
defect of mental energy, bs well as mental perspi- 
cacity. All these evils, and all their various con- 
sequences, originate in mere defect or imi)erfection. 
Therefore it is of no Uttle moment in this important 
argument that we should be able to derive any new 
light to guide our steps upon that part of the ground 
which belongs to defect or imperfection. 

Now the late discoveries certsdnly afford us some 
such lights. They show as plainly bb the evidence rf 
facts can show anything, that there was a time when 
this globe existed with animals to people it, but without 
any beings at all of the human kind. The sounder 
opinion certainly is, that there has been a succession 
of stages through which the earth has passed, mOn 
diff^ent races of ammalfl belonging to each period; 
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that in the earliest age of all no animal life existed; 
that this was succeeded by another in which reptiles 
were found to flourish, and that subsequent periods 
were marked by other successive races of animated 
beings. But as this is the subject of controversy, we 
shall only say that there have been two eras, one in 
which inferior animals only existed without man, and 
the other in which we now Uve, and in which our 
species are the principal inhabitants of the globe. 
This is admitted by all who have considered the 
evidence; and they who the most strenuously deny 
the other doctrines of Fossil Osteology avow their 
implicit beUef in the great proposition, that the reUcs 
of an age are clearly discovered in which man had no 
existence. 

Now this position is most important with a view to 
our present argument. It appears that there was a 
time when the Creator had not brought into existence 
any being above the rank of the lower animals. It 
follows that the divine wisdom had not then thought 
fit to create any animal endowed with the inteUigence 
and capacity and other mental quaUties of the human 
species. K an observer had been placed in that world, 
and been called upon to reason regarding it, what 
would have been his reflections on the imperfections of 
animated nature? Yet, after a lapse of some ages, 
those defects are all supphed, and a more accomplished 
animal is called into existence. The faculties of that 
animal, and his destinies, his endowments and his 
deficiencies, his enjoyments and his sufferings, are now 
the subjects of the observer's contemplation and of his 
reasoning. What ground has he now for affirming that 
a more perfect creature may not hereafter be brought 
into existence — b, creature more highly endowed and 
suffering far less from the evils of imperfection under 
which our race now suffers so much ? No one can tell 
but that as many of the former inhabitants of the globe 
are now extinct — ^tribes which existed before the human 
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race was created — bo this human race itself may here- 
after be, like them, only known by its fossil remains ; 
and other tribes found upon other continents, tribes as 
far excelling ours in power and in wisdom as we excel 
the mastodon and the megatherium of the ancient world. 
It is to be further observed that no uncreated being 
can, by the nature of the thing, have any right to 
complain of not being brought U> existence earUer. 
The human race cannot complain of having come so 
late into the world ; nor can any of the tribes created 
before us complain that they were less perfect than a 
species, the human, which (ud not then exist. Have 
we, then, the inhabitants of the present world, any 
better reason to complain that the new, as yet un- 
known, possible creatures of a future period of the 
universe nave not as yet come into existence ? It must 
be confessed that the extraordinary fact, now made 
clearly and indisputably* known to us, of a world 
having existed in which there were abundance of in- 
ferior creatures, and none of our own race, gives us 
every ground for believing it possible that Divine 
Providence may hereafter supply our place on the 
globe with another race of beings as far superior to 
ourselves as we are to them which have gone before 
us. But how inconceivably does this consideration 
strengthen and extend the supposition broached in 
the Dissertation upon Evill How strikingly does it 
prescribe to us a wise and wholesome distrust of the 
conclusions towards which human impatience is so 
prone to rush in the darkness of human ignorance I 
How loudly does it call upon us to follow the old 
homely maxim, " When you are in the dark, and feel 
uncertain which way to move, stand still!" How 
forcibly does it teach us that much — ^nay, that all 
which now we see as in a glass darkly, and therefore 
in distorted form and of mscoloured hue, may, when 

I * The kind of controveisy which may be nused, but never has been 
laised on this point, is discos^ in the next dissertation. 
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Tiewed in the broad and elear light of day, fall into 
full proportion and sliine in harmonioas tints !* 



It would be improper not to mention at the close of 
this Analytical View, idaat the science of Palaeontology 

♦ Dr. Paley, in his twentj-fifth chapter, assmnes, that whenerer a new 
country has been discovered, with new plants and animals, these are 
always found in company with plants and animals which ara ahnady 
known, and possessing the same general qualities. From hsnce he denves 
an argument for the unity of the First Cause. Mr. Dugald Stewart also 
Infers from the supposed identity of animal instincts in all ages, that the 
laws of ph^-sical nature must have always been the same, otherwise these 
animals otxild not have omtinued to exist- 
Now, ^r«^ as to Dr. Paley*s assumption. It certainly appears too large, 
even as regards the existing species and the present state of the globe ; for 
there seem to be some places where all the animals are peeollar. But be 
that as it may, the £Mt assumed is by no means neoeesaiy for the support 
of Dr. Faley's conclusion in favour of the Divine Unity. It is extremely 
probable that in some former stages of our globe there were no animahi 
whatever of the same tribes with those whU^ to us are familiarly known. 
Yet can there be any doubt that in their structure the same degree of skill 
is observable as far as their only remains enable us to judge, and can we 
hesitate to believe, that were there otiier parts before us, we should in 
those find as mudi artistlike contrivanoe as in the existing races of 
animals? Indeed we may go farthw and aaaerti that there is every 
ground for supposing that the same kind, as well as an equal measure of 
skill, is to be traced in the lost as in the existing tribes, and that, con- 
aequently, the chamcteristic argument will equally apply here. The 
proof of this in the atrocture of the alimentary canal, which Cuvier was 
not acquainted with, will presently be considered. 

Secondly. With respect to the observation upon instinct, unquestionably 
aome doubt may be ndsed by the new discoveries ; for we cannot feel any 
confidence in the assertion that the animals, whose akdetons alone remain, 
were oidowed with instincts similar to those now in being, more espe- 
-cially the tribes of anomalous description, such as the pterodactyhis and 
Khthyosaums. We have never seen in Ufe any animals oombiiiing the 
Taxbus forms which seem to have met in these extraordinary creatures. 
We cannot, therefore, feel entire confidence in the belief that their habits 
or instincts resembled those of any combination of animals so dissimilar, — 
still less can we comprehend a harmonious union of the instincts proper to 
birds with those peculiar to reptiles, which yet the pterodact^ seem 
formed to obey. Dark, however, as is this department of the subject, we 
have abundant ground, from the preponderating wdght of analogy, for 
resting satisfied that all their instincts, whatever they may have been, 
were nicely adjusted to their bodily powers, and that both their bodies 
and their instincts were as nicdy adapted to the laws of matter and of 
motion* 
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was much indebted to some able and learned men who 
were contemporaries of Cuvier The examination of 
the Paris Basin, as regards its mineral character, was 
almost wholly the work of Brongniart, and it is allowed 
to be a model in that kind. Cuvier's brother, also, 
ably assisted him in the botamcal department. The 
labours of Lamarck in conchology are so universally 
known as to need no further mention; and among 
other names may be stated that of Miller of Bristol, a& 
haying made yaluable contributioQS to these inquiries 
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LABOURS OP CUVIER'S SUCCESSORS. 



Many learned men were attracted by the discoveries 
of Cuvier, and devoted themselves to the cultivation of 
the same science. During the last twelve or fifteen 
years of his life they had joined in similar pursuits, 
and many of his opinions were modified, and many of 
his researches were materiallv aided, by their diligent 
and successful inquiries. As far as regards the general 
connexion between Organic Remains and Geology, in- 
deed another inquirer had appeared in the field as early 
as himself, the laborious, modest, and sagacious William 
Smith, a civil engineer, who, unassisted and almost un- 
known, had been prosecuting his researches into the 
mineral state of England, and performed certainly the 
most extraordinary work that any ^msle and private 
individual ever accomplished — ^the delmeation of the 
strata of the whole country, in a set of imderground 
maps, which he published in 1815, and followed after- 
wards with a work upon the relation between these 
strata and their Organic Remains. Although the re- 
sults of his investigations were published thus late, he 
had many years before commumcated the greater part 
of them freely to his private friends. It must be con- 
fessed that fiw men 5f greater merit, or more unas- 
summg, have ever adorned any walk of science, and 
few have ever made a more important step in assisting: 
the progress of discovery. ^ \ ^ 

Tne other able persons who have cultivated this 
branch of science are certainly endowed with greater 
learning, that is, book learning, than Mr. Smith could 
boast of, beside attending closely to actual observation 
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in the field. Some of them, too, may fairly claim a 
high place as men of profound and original views* 
Where so many excel and prefer claims so undeniable 
to the gratitude of the world, it is invidious as well as 
difficult to make a selection, the rather as, happily, we 
still have the great benefit of their continued assistance. 
In Italy, Brocchi ; in Switzerland, Studer, Hu^, Char- 
pentier, and Agassiz, the able and zealous disciple to 
whom Cuvier gave up the department of fossil ichthy- 
ology, when composing his work on Comparative Ana- 
tomy ; in Germany, Von Buch, Eaup, Count Miinster, 
Goldfuss, Rosenmuller, Wagner, and the jusfly cele- 
brated Humboldt; in Russia, Fischer; in Belgium, 
Burtin, Omalius, Dumont; in France, Beaumont, 
Brongniart, Blainville, Prevost, Boue, Brochant, Geof- 
frey ; and in England, Conybeare, Mantell, Lyell, Clift, 
De la Beche, Konig, Hibbert, Broderij), Fitton, Bake- 
well, Greenough, Forbes, Owen, Murchison, Sedgwick, 
and Buckland.* These, it is beUeved, are all, except 
Brocchi, fortunately still alive, and still actively en- 
gaged in the same interesting inquiries, though some 
of them rather confine their study to the geological 
portion of the subject. If from the brilliant assem- 
blage the names of Sedgwick and Buckland were 
selected, but, as regarding Fossil Osteology, the latter 
especially, private friendship could hardly be charged 
with officiously assuming to be the organ of the general 
voice — ^but, indeed, to record such merit might well 
seem presumptuous, where the panegyric is fer less 
likely to reach aftertimes than the subject of its praise. 
The labours of Cuvier's successors, as far as regards 
his doctrines, belong to one or other of three closes : 
to the progress which they have made in examining 
the fossil remains of former worlds, or conditions of our 

* Written in 1839. Since that period, while we have to deplore the 
loss of many of the above, a new band of inquirers— Ansted, Ramsay, 
Phillips,M*Coy, Hugh Miller, D*Orbigny, and others — are rapidly foUowing 
np the researches of those removed, and daily adding to our knowledge. 
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globe ;* to the sorguments which they haye advanced 
iflL oppositioii to or in support of his tiieory respecting 
the rektion tibat subsists between those ammal remains 
and the strata in which ihej are found; and to the 
arguments adduced for or against his opinions respect- 
ing the formation and age of those strata. It may be 
proper to mention the things done under each of tibese 
heads, ahhongh the last is of comparatively little im- 
portance to the purpose of the present work, and the 
second is of considerably less moment, as r^ards 
Ouvier's proper subject, than the first. 

I. Among the extinct mammalia of tiie pachyder- 
matous order, we mentioned one which Cuvier referred 
to the tapir genus, but pronounced to have been of a 
^gantic size. He only had seen the jawteeth of the ani- 
m^ But dnce his time other important parts have been 
found, chiefly at Epplesheim, in Hesse Darmstadt : and 
a genus Dinotherium (having four species) has been 
estaUished, of which this species is termed gigcBntetmiy 
his l^igth having been apparently not less than eigh- 
teen or nineteen feet. His distinguishing pecuharity 
is the having two enormous tusks, which are bent 
downwards like those of the walrus, but are placed at 
the front end of the lower jaw, so as to bend below 
the diia. Dr. Buckland has shown by most cogent 
arguments that he must have lived chiefly in the 
water, and these tusks in all probability were used in 
supporting him, anchored as it were, to the side of the 
river or hike while his huge body floated, as well as 
employed in digging for the roots upon which his teeth 
show that he ioS* 

Notwithstanding somewhat scanty materials, Cuvier 
had described and, as it were, restored the megatherium 
with extraordinary skill. But a further importation 
of bones from South America has enabled observers in 
this coimtry to throw some additional light upon the 

* The notes to the Analysis of Cnyier contahi statements of the nmn- 
beis of new spodeB disoovend since his tjma 
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struetore and habits of this siogular animaL Thes& 
bones were fouzrd in the bed of the mer Salados in 
Buenos Ajres, a suooession of yery dry seasons having 
brought llie water unusually low. Mr. Glift, of the 
Surgeons' Museum, a moat learned and skilful com- 

etratire anatomist, and pupil and assistant of John 
unter, examined them fuUy, and found many very 
singular particulars not before known respecting this 
animal. Among other things it appears to have a bony 
partition between its nostrils (septum narium) like the 
rhinoceros tichorhinus. The structure of its teeth in- 
dicates that they are formed by perpetual growth like 
the elephant's tusks, and not like his teeth by renewaL 
The enormous size of the tail never could have been 
conjectured from the analogy of the elephant and other 
pachydermatous animals. It was composed of vertebrs9^ 
of which the one at the root had a diameter of seven 
inches, and th« diameter from the extremities of the 
processes was no less than twenty-one inches. K then 
allowance be made (or the musde and integuments, it 
could not have been less than two feet in diameter at 
the root, and rix feet in girtk There can be little 
doubt that it was used both as a weapon of defence and 
to support the animal in conjuncti(m with part of his 
large ieet, while the others were employed in diggmg 
or sGraprng away the earth in quest of his food. The 
fore feet were a yard kmg, and the bones of the fore 
legs were so constructed that the limb could have a 
lateral or rotatory horizontal movement for the pur- 
pose of shovelling away the soiL The bone of the heel 
IS also of extraordinary length. The proportion of his 
bones to those of the eleplumt is very remarkable. The 
first caudal vertebra in the megatherium being twenty 
or twenty-one inches, in the elephant it is bardy seven. 
The circumference of the thigh in the former is two 
feet two inches, in the latter one foot. The expanse of 
the OS illii in the former no less than five feet one inch, 
in the latter three feet eight inches. The bony cover 
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of the hide has also been now more fully examined. It 
was about an inch in thickness, and so hard as to redst 
all external violence. The cumbrous movements of this 
unwieldy creature exposing it to many kinds of danger, 
the hide served to aefend it from some enemies, and 
the weight and strength of its limbs and tail enabled 
it to destroy others ; escape from any by flight being 

S[uite impossible. Mr. Glut informs me that he has 
bund in the region of the pelvis small lumps of adipo- 
dre. So that we have here an additional instance of 
the softer parts of an extinct animal still preserved in 
a state to which flesh is now often reduced by decom- 
position in water. 

Mr. Darwin (grandson of the celebrated physician 
and poet) has found in South America many interesting 
remains. Among these are the bones of an edentate, 
between the megatherium and armadillo (largest kind) ; 
those of a huge rodent in size equal to the hippopota- 
mus ; and those of an ungulate quadruped the size of 
a camel, and forming the link between that class and 
the pachydermata. 

In the lias stratum of Lyme Regis there was found 
in 1828, by Miss Anning (to whose skill in drawing, as 
well as her geological knowledge, Cuvier often acknow- 
ledges his ooligations), a new species of pterodactylus 
with very long claws, and hence Dr. Buckland gave it 
the name of Pter. Macronyx, It appears to have been 
the size of a raven. 

In 1824, Mr. Mantell discovered in the Tilgate sand- 
stone, in Sussex, the remains of an herbivorous reptile 
allied to the iguana genus, but vastly larger ; and he 
gave it the name of Igv^inodon,* Other parts of the 
animal has since been found in different places, as in 
Purbeck, and in the Isle of Wight. Mr. Murchison 
found a thigh bone three feet seven inches long ; and 
in 1829, a metacarpal bone, of six inches long by five 

* This discovenr had been made before the last editbn of Cavier^s book, 
And is mentioned, though shortly, in the Analysis. 
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■wide, was found in the iron sand, and a vertebra as 
large as an elephant's. The opuiion of Cuvier referred 
the large thigh bone clearly to Mr. Mantell's reptile, 
whose dimensions must therefore have been enormous, 
though it was not carnivorous. 

In 1834, a large proportion of the skeleton was 
found in the Rag quarries near Maidstone. This 
confirmed all the previous conjectures as to the bones 
separately discovered. The length of this monstrous 
reptile is calculated to have been seventy feet from the 
snout to the tip of the tail, the tail to have been fifty- 
two feet long, and the body fourteen feet round.* Mr. 
Mantell also discovered in 1832, in Tilgate Forest, the 
remains of a lizard, which may have been twenty-five 
feet long, and was distinguished by a set of long, pomted, 
flat bones on its back, some rismg from it as high as 
seventeen inches in length. He called it HyloRosaurus, 
from being found in the Weald. 

There were found in 1836, a great collection of fossil 
bones in the department of Gers, in France, in a tertiary 
fresh water formation. Above thirty species, all mam- 
maha, were traced, and of these the greater part were 
new extinct animals, but all were of extinct kinds ; two 
species of the dinotherium ; five of the mastodon ; a 
new animal allied to the rhinoceros, and another to the 
anthracotherium ; a new edentate; and a new genus 
between the dog and racoon; but the most singular 
and new of the whole is the under jaw of an ape, which 
appears to have been thirty inches in height. But we 
must be very cautious in giving our assent to this, until 
-we are better informed of the position where the jaw 
-was found. It is certainly possible; but after the 
history of the Guadaloupe skeleton, clearly human, as 
clearly found among fossil remains, l3ut now universally 
admitted to have been a recent deposit, we may pause 
before concluding that a deposit contrary to all other 

* GeoL Trans., K. S., vol. ilL, pt 2. 
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observations of fossil bones should have occurred in any 
tertiary formation.* 

In tne time of Cuvier, at least before the completion 
of his great work, our knowledge was so scanty of the 
fossil osteology of the East, that we doubt if any allusion 
to it is ever made by him. Three most important con- 
tributions to this branch of science have since extended 
our knowledge in that direction, and a rich addition 
may soon be expected from Mr. Cliffs labours upon a 
large recent arrival 

The first was by my excellent friend Mr. Craufurd, 
who, trarellmg in W Burman empire, was fortunate 
enough to discover a great number of fossil remains near 
the river Irawadi. These he generously gave to the 
Geological Society, and Mr. Ghfb proceeded to examine 
them with his wonted assiduity and skill. Among them 
were traced two new species of mastodon, in addition to 
the Jf. gigas, and M. angustidens, of Cuvier. One is 
termed by Mr. Clift, Latidens, from the breadth of his 
jaw teeth ; and the bones of his face exceed in size those 
of the largest Indian elephant. The other he calls M. 
Ehphantoidea, because his teeth approach much nearer 
the elephant's than those of Cuvier's species, or of the 
Latidens. This animal appears to have been smaller 
than the elephant. A hippopotamus smaller than the 
living animal, a rhinoceros, a tapir, and others, have 
also been traced among these remains, as have a new 
lizard near the garial, and a crocodile near the common 
animal. f 

The second of these discoveries was made on the 
north-east border of Bengal, at Carivari, near the 
Brahmaputra river. The remains were examined by 
Mr. Pentland. He traced a new species of anthraco- 

* I have lately seen an appearance of a stratnm of calcareous matter, 
which a cursory observer wouM certainly have supposed to be a natural 
deposit in the ground; but its history was known from some rubbish 
through which lime had filtered, when part of Buckingham House was 
built, and there were bricks, tiles, &c., tmdemeath it. 

t Geol. Trans., N. S., voL iL, pL 3. 
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iherinm, which he calls Silicestre, a new carmvorons 
animal of the Treazel tribe, and a pachydermatous 
animal much smaller than any hitherto known, either 
living or fosril.* 

The third and most remarkable of these collections 
is one discovered in the Markanda valley, and the 
Sivalik branch of the Himalaya mountains, in the year 
1835. The curiosity ol naturalists in India was im- 
mediately roused, and their industry directed towards 
the subject with that ardour which tne relaxation of a 
sultry climate never abates, and that combined perse- 
verance and ability which has ever marked the great 
men of our Eastern settlements. Dr. Falconer and 
Captain CauHey have chiefly signalized themselves in 
this worthy pursuit; valuable aid has likewise been 
rendered by Lieut. Durand ; and the result of their 
labours occupies one-half of the * Asiatic Researches for 
1836.' They found first of all a new animal, of the 
ruminating class, whose skull is the size of a large 
elephant'sfand which ha^ two horns rising in a pecuH^ 
manner from between the orbits, with^an o^ce of 
great breadth and an extraordinary rising of the bones 
of the nose. They gave it the name of Sivatheritim^ 
from the place of its discovery, dedicated to the deity 
Siva. The breadth of the skull is twenty-two inches. 
Dr. Buckland has no doubt that it must have had a 
trunk, something intermediate between the elephant's 
and tapir's. They next found a hippopotamus of a new 
species, distmguished by having six incisive teeth, and 
a skuU materially different from the other species, 
whether living or extinct. A new species of tiger was 
also discovered, which tiaey called Felts Cristata, dis- 
tinguished chiefly by the great height of the occipital 
bone. In the same place with these bones were found 
remains of the mastodon, and other known species of 
extinct animals ; but the most interesting discovery was 

* Geo?. Trans., N. S., vol. ii., pt. 3. 
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that of a camel, of which the skull and jaw were found. 
It is to be observed that no decisive proof of any of the 
Gamelidffi, either camel, dromedary, or llama, had ever 
been hitherto found among fossil bones, although Cuvier 
had proved certain teeth brought from Siberia to be 
undoubtedly of this family, if they were really fossil, 
which he doubted. This discovery in India was there- 
fore extremely interesting, as supplying a wanting 
genus. But for this very reason it became the more 
necessary to authenticate the position of this supposed 
camel's remains the more clearly, especially as there 
were abundance of existing camels in the country, which 
there could not be in Siberia. The Indian account is 
somewhat deficient in this respect, leaving us in doubt 
whether the bones admitted to bear a very close re- 
semblance to the Uving species, were found in a stratum, 
or loose and detached.* 

Besides all these additions to our knowledge of 
species and genera, two remarkable observations or 
sets of observations have been first made by osteolo- 
gists since the time of Cuvier. The one of these is the 
tracing of footsteps, the print of which has been left by 
animals upon the sand, or other material of the strata, 
while in a soft state. The other is Dr. Buckland*s 
study of the intestines from their fossil contents, which 
he has called coprolites,^ The first of these curious 
inquiries is conducted by observing the impressions 
which the softer and more destructible parts of animab, 
whose very race has been extinct for ages, made upon 
the earthy strata of a former world ; it is the object of 
the other inquiry to ascertain from the petrified faeces 
bearing the impress of the alimentary canal, the internal 
structure of extinct animals ; and both subjects are cer- 
tainly calculated powerfully to arrest our attention. 

* AnaUc Researches, yol. xix, pt 1.— Still more recently, it is said, a 
bone of the genus Simla has been found in the Sivalik Hills, and another 
in digging at Calcutta; but the particulars are unknown to me. 

t K«flr^«f, fisces; Xihsi stone. 
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The footsteps, it appears, were first observed by my 
reverend and learned friend, Dr. Duncan (to whom the 
country is also so deeply indebted as the author of 
savings banks), in Dumfriesshire. On examining a 
sandstone quarry, where the strata lay one over the 
other, or rather against the other, for they had a dip 
of forty-five degrees, he found these prints not on one 
but on many successive layers of the stone ; so that 
they must have been made at distant periods from each, 
other, but when the strata were forming at the bottom 
of the sea. No bones whatever have been found in 
those quarries. Similar impressions, though of smaller 
animals, have been observed in the Forest marble beds 
near Bath. The marks found in Dumfriesshire, of 
which there were as many as twenty-four on a single 
slab, formed as it were a regular track with six distinct 
repetitions of each foot, the fore and hind feet having 
left different impressions, and the marks of the claws 
being discernible. They appear to have been made by 
some animal of the tortoise kind.* But similar marks 
have since been found in other parts of the world. At 
Hessberg, in Saxony, they have been discovered in 
quarries of grey and red sandstone alternating ; the 
marks are much larger than those in Scotland, and 
more distinct. In one the hind foot measures twelve 
inches in length, and the fore foot is always much 
smaller than the hind. From this circumstance, and 
from the distance between the two beiug only fourteen 
inches, it is conjectured that the animal was a marsupial, 
like the kangaroo. But one of the most remarkable 
circumstances observed is, that the upper stratum has 
convex marks answering to the concavity of the lower 
slab on which it rests, clearly showing that the former 
was deposited soft after the latter had been first printed 
by the foot in a soft state and then somewhat hardened^ 
Dr. Eaup has termed the large unknown animal Chiro* 

* Edin. R. S. Trans., 1828. 

2f 
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tAmtim,* from the supposed reseBnblaiice of the four 
toes and turned-oat thumb to a hand. In the summer 
of 1838 similiar footsteps of the cbirotherium, and of 
four or fiye small lizards and tortokes, with petrified 
Tegetables of a reedj kind, have been observed in the 
new red stone at Storeton Hill quarry in Cheshire, near 
liyerpool. A disooyery has within the last two years 
been made in the state of Connecticut, near North- 
ampton, where the footsteps <^ yarious Inrds, differing 
exceedingly in size, are found in inchned strata of sand- 
stone, and evidently made before it assumed its present 
position. The marks are always in pairs, and the tracks 
cross each other Uke those of ducks on the margin of 
a muddy pond. One is the length of fifteen or sixteen 
inches, and a feathery spur or appendage appears to 
haye been attached to the heel, eight or nine inches 
long, for the purpose of enlarging the foot's surface, 
and, like a snow-shoe, prevent toe animal's weight from 
sinking it too deep. The distance between the steps is 
proportioned to their length, but in every case the pace 
appears to have been Icxiger than that of the existing 
species of birds to which they approach nearest, the 
ostrich. Consequently, the ammal must have been tsdler 
in proportion to his size. How much larger he was 
than the ostrich may be gathered from this, that the 
large African ostrich has only a foot of ten inches long, 
less than two-thirds of this bird, and yet stands nine 
feet high. These proportions would give a height of 
fourteen feet to the extinct animal. Some of the foot- 
steps m the Storeton HiU quarry are eighteen inches 
m length. In the Fc»*est marble of Bath the foot- 
marks of small marine ammals are descried. 

In examining the inside of the ichthyosaurus, the 
half- digested bones of the animals on which these 
ravenoiBs creatures preyed are found in large masses. 
£ut there are also scattered in great aboncbtnce among 

* Xu^, hand. 
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their fossil remains the fseces which they Yoided ; and 
these bem^ in a petrified state have preserved the very 
form of the intestines in minute detail. The faecal 
matter is generally disposed in fdds, wrapt round a 
central axis spirally. Some of these coprolites exhibit 
the appearance of contortion, and show that the in- 
testines of the animal were spirally twisted; oibers, 
especially the smaller ones, give no such indications. 
The scales and bones of the prey are distinctly to be 
traced in the mass ; these are the remains, undigedted, 
of contemporary fishes and reptiles, including smaller 
ones of the beast's own tribe, on which he appears to 
have fed, as well as on other species. The light which 
these coprolites throw upon the structure of the animal's 
intestinal canal is suf&ciently remarkable. The intes- 
tines are proved to have been formed like an Archi- 
medes screw, so that the aliment in passing through 
was exposed within the smallest space to the largest 
surface of absorbent vessels, and thus drained of all its 
juices, as we find in the digestive process of living 
animals. The similar structure of the intestinal cansS 
in the sharks and dogfish now existing has been noticed 
by naturalists; and fir. Paley expressly refers to it as 
making compensation by its spiral passage for its being 
straight, and consequently ^ort, compared with the 
intestinal passage in other animals. We also can dis- 
tinctly trace in these coproHtes the size and form of the 
folds oi the mucous membrane that lined the intestines, 
and of the vessels which ran along its surface. As there 
is no p£trt of the animal frame more easily destructible 
than the mucous membrane and its vessels, the pre- 
servation of its casts is certsdnly a peculiar felK»ty 
for the physiologist. Similar obearvations have, since 
Dr. Buckland's discovery, been made upon the copro- 
lites of fossil fishes, in the Lyme Regis has, in Sussex, 
in Staffordshire, and near E^nburgh. In sc»me places 
they take so fine a poUsh that lapidaries have used 
them for cutting into ornamental wares. One of the- 



436 RESEARCHES ON FOSSIL OSTEOLOGY. 

most singular coprolites was found by Lord Greenock (an 
assiduous and successful cultivator of natural science) 
between the laminsB of a block of coal near Edin- 
burgh, and surrounded with the scales of a fish recog- 
nized by Professor Agassiz as of contemporary origin. 
To these observations a very curious addition has been 
made by the Professor, who found that the worm-like 
bodies described by Count Miinster, in the lithographic 
slate of Solenhofen, are in fact the petrified intestines 
of fishes, and he has also found the same tortuous 
bodies occupying then* ordinary position between the 
ribs in some fossd remains. He has named them Coleo- 
lites ;* and certainly the representation given of them 
in the drawing resembles an actual intestine as accu- 
rately as if it were the portrait of it. 

When Cuvier abandoned to Professor Agassiz the 
whole department of Fossil Ichthyology, he showed as 
happy and just a discernment of Hving character as he 
ever displayed in the arrangement and appropriation 
of animal remains. That admirable person has amply 
earned the honour thus bestowed on him by devotmg 
his life to this extensive, obscure, and difficult study. 
The results of his laborious researches have been from 
time to time published in a great work upon fossil 
fishes ; but as the arrangement followed as yet in the 
publication necessarily leaves the several parts incom- 
plete, a distinct and satisfactory view of the whole can- 
not be formed until the work is finished. Some of the 
discoveries, however, which bear upon the subject of 
our present inquiries may be shortly described. The 
importance of the study to fossil geology is manifest 
from this, that the class of fishes bemg continued 
through the successive periods of the different for- 
mations, while those of land animals are confined each 
within certain limits, and the fishes being also inhabi- 
tants of those waters in which all the aqueous deposits 

* K«X«y, the great Intestme. 
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once were contained, we are enabled by Fossil Ichthy- 
ology, through various periods of the earth's formation, 
to pursue the comparison of a vertebrated animars con- 
dition in each stage. 

The Professor's classification is founded upon the 
form of the scales, which are adapted to the structure 
of each tribe, and afford a perfectly scientific principle 
of arrangement. He thus divides the whole mto four 
orders : — ^the Placoideans,* whose scales are irregular 
enamel plates more frequently broad, but varying in 
dimensions down to a point or prickle; the Qanoi- 
deans,\ with angular scales of bone or horn thickly 
enamelled and shining ; the CftenoideanSji with comb- 
like scales having a jagged edge and no enamel ;§ the 
Ci/clo'ideanSfW whose scales are smooth at the edge, 
and composed of horn and bone, but unenamelled-IT 

There were in all 8,000 species of fish enumerated 
by Cuvier, of which more than three-fourths, or 6,000, 
belong to the two last classes, and no one of either of 
these classes has ever been found in any formation an- 
terior to the chalk ; so that the whole of these 6,000 
kinds of fish have, to all appearance, been called into 
existence at a period long after the primitive, the 
transition, and all but the latest secondary formations. 
On the other hand, and in the earlier times of the 
secondary and transition strata, there existed species of 
the other two orders, which have comparatively few 
representatives surviving to our days. The Professor 
has thoroughly examined 800 fossil species of these two 
orders, and finds not a single exception to the rule 
thus laid down for the relation between different spe- 
cies of animals and successive formations of strata.** 
His deductions received further corroboration by the 
examination of 250 species, all of new and extinct 

* nxs^, a tablet or plate. f Taws, brilliancy. 
X Kri/f, a comb. § Perch belong to tliis class. 

II KvKk0;i a circle. ^ Salmon and herring are of this class. 

** Rapport sur les Poissons Fossiles, 1835, p. 38. 
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fishes, submitted to him in England, and which were, 
for the most part, found in this coontry. The analogy 
in this respect betweoi the results of Fossil Ichthyology 
and those of Cuvicr's Researches is striking Arough- 
out. In the lower deposits oi the lias there are found 
the remains of the great sauroid fishes analogous to the 
fossil lizards of the same strata. More than two-thirds 
of the fishes found in the chalk strata are of genera 
now extinct. These extinct genera, however, of the 
newest secondary strata approach more nearly to the 
fishes of the tertiary strata tiian the fishes found in the 
oolite or Jurassic formation ; insomuch that the Pro- 
fessor is disposed to range the chalk and fireensand 
nearer to thVtertiarjr tian secondary fon^tions on 
this account. Not a single genus even of those whose 
species are found in the Jurassic deposits is now known 
among ^existing fishes; nor is there a single species, 
and but few genera common to the chalk, and the 
older tertiary strata. A third of those found in the 
strata of the later tertiary formation, as the London 
clay and the coarse Umestone of the Paris Basin, are 
of extinct genera. The Norfolk crag and upper sub- 
appenine lormation have, for the most part, genera 
found in the tropical seas; the tertiary formation 
merally approaches nearest to our Uving species, but 
le Professor affirms that, except one small fish, found 
in modem concretions on the coast of Greenland, not a 
single species exactly the same with those of our seas 
is to be found in a petrified state. This continued 
analogy is very important in a geological view. 

In a zoological view it would be endless to attempt 
any analysis of the Professor's researches. Among 
the extinct species no less than 150 belonged to the 
femily of sharks, whose services, m keeping down the 
increase, naturally so rapid, of fishes, have been re- 
quired in all ages of the ocean. Different kinds of 
shark, however, appear to have belonged to different 
periods. Of the three sub-famihes mto which the 
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Professor divides the great class of sharks, the first is 
found in the earliest period of oi^anic remains, the 
trsuisition strata, and continues till the beginning of 
the tertiary, but there is now only one OT)ecies of it 
existing, and that is found in New Holland. The 
second sub-family begins probably with the coal for- 
mations, and ceases when the chaU: commences. The 
third begins with the chalk, and continues down 
through me tertiary formation to the present time. The 
form as well as the size of the extinct species differ in 
most tilings materially from tiie living, and in no respect 

dotiieyviymorel4nintiieh.covlringorscalesV 
As the coprolites enable us to ascertain the interior 

structure of the extinct reptiles, so do they throw light 
upon that of fishes also, those especially of the sauroid 
or lizard-like kind. We have even instances of their 
intestines being partially preserved by some fortunate 
accident. An example near Solenhofen has been men- 
tioned already. A specimen was found in Sussex^ 
where the stomach, with its different membranes, was 
retained. In a number of fishes found in the Isle of 
Sheppy the bony capsule of the eye was found entire ; 
and in some other instances the plates forming the gills 
or branchiae are perceivable. 

It thus appears that great and important additions 
have been made to this interesting science since Cuvier, 
who may properly be termed its founder, ceased from 
his labours. But it would not be proper to pass from 
a consideration of the service rendered by ms succes- 
sors, Tnthout making mention of one iUustriius inquirer, 
a man of truly original genius, who preceded him by a^ 
few years. John Hunter, whose unrivalled sagacity 
seemed destined to cast a strong li^ht upon whatever 
walk of science he trod, had turnea his attention, as^ 
early as 1793, to fossil bones, in consequence of a 
collection sent to tiiis country by the Margrave of 
Anspach. He described and commented upon them 
in detail with his wonted acuteness ; he adopted the 
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same safe and natural course which Cuvier afterwards 
pursued with such signal success, of examining the 
known bones of existing species as well as those sub- 
mitted to his consideration ; and it appears, from some 
of his concluding remarks, that he perceived distincdj 
enough the specific difference of the fossil animals, at 
least of some among them. Thus, having compared 
the fossil skull of a supposed bear with that of a white 
bear which he had procured from the owner of the 
animal while alive, he gives an accurate drawing of 
both, and marks their diversities, indicating his opinion 
that the fossil animal differed from all Imown carni- 
vorous animals.* Who does not perceive that he was 
on the right track, and would have reaped a plentiful 
harvest of discovery, had he devoted himself to the 
general investigation of the subject?! 

n. The speculations of succeeding zoologists or com- 
parative physiologists have not only made no impression 
upon the anatomical results of Cuvier's inquiries, but 
they never appear to have been pointed towards that 
object. ConsMering the numberless instances in which 
he had to draw his conclusions or to form his con- 
jectures from a very imperfect collection of facts, it is 
wonderful how constantly the fuller materials of his 
followers have confirmed his inferences. But geological 
inquirers have occasionally impugned his doctrines re- 
specting the relation of tiie classes of animals to the 
successive formations of the strata that incrust our 
globe. It has been denied by some that any such 
relation at all can be truly said to exist. There seems, 
iowever, no possibility of maintaining this position, 
whether we agree wholly with Cuvier or not in the 
detail of his statements. For the fact is undeniable 



* Phil. Trans., 1794, p. 411. 

f In the Hunterian Museum there is a large collection of fossil organic 
Temaios, selected with consummate skill, and showing the attention 
1)e8towed by this great man on the most delicate parts of organization 
irhich they exemplify. 
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that some strata, let them have been arranged in 
whatever succession, formed and placed by wlSitever 
causes, contain the remains of certam classes of animals 
which are not to be found in other strata. It is another 
fact equally indisputable, that no animals now exist of 
the same kind with the greater part of those found in 
any of the strata. This appears to connect the dif- 
ferent races of animals with the diflferent strata. But 
it is said that this is not a chronological connexion, 
and affords no evidence of strata having been formed 
rather in one age than another. If it were so, there 
still would remain a foundation for the position which 
merely affirms a relation between organic remains and 
strata. But is it true ? The principal reason assigned 
is, that although no animals of a certain kind are found 
in certain strata, supposing those strata to have been 
formed at a given period, the animals of the kind in 
question may have perished so as not to have been 
washed into the sea or other water in which the earthy 
matter was mixed, and from which it was deposited. 
Now, not to mention that this bare possibility becomes 
improbable in the degree in which the facts are mul- 
tiplied and the observations of animals and strata 
extended, the researches respecting fossil fishes seem 
to negative the objection entirely. For if the different 
strata were made by the sea, and contain totally dif- 
ferent remains of marine animals, it is clear that each 
must have been formed respectively in a sea inhabited 
by different animal tribes. The strict parallelism, too, 
which is observed between the connexion of different 
races of animals and that of fishes with different strata, 
lends the strongest confirmation to Cuvier's doctrines. 

Ingenious and laborious attempts have been made 
to show, that though many races of animals are now 
wholly extinct, the evidence fails to prove the non- 
existence of any race (except our own) at a precedmg 
period; in other words, to disprove the proposition 
that many of the present races came for the first time 
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into existence at a period subsequent to the time when 
we know that others existed, always excepting the 
human race, which it is admitted we haye sufficient 
reason to believe did not exist in the earlier stages of 
the globe's formation. It cannot, however, be denied, 
j£r^, that the extinction of many races of animals, 
which is admitted, affords a ground of itself for think- 
ing it probable that new ones should be found to siroidy 
their places ; secondly, that thwe seems nearly as uttle 
reason to regard the utter extinction of some classes as 
more improbable than the formation of others ; thirdly, 
diat the admitted creation of man destroys ihe whole 
support which the objection might derive from a sup- 
posed uniformity of natural causes, always acting^, and 
^ves tiie difficulty said to exist, of a^i^g diff^^^^ 
sete of principles to be in a^^tion at different periods of 
the world ; /bwr^Wy, that the great number of facts 
which have been observed, all pointing uniformly in 
one direction, cannot be got over by suggesting mere 
possibihties for explanations. The improbability is 
extreme of one set of animals having existed at the 
same age with another set, when we find certain strata 
havmg the traces of the former without any of the 
latter, and vice versa. This improbability increases in 
proportion to the number of the species. K these 
exceed hundreds, and even amount to many thousands, 
the improbability becomes so great as to reach what, 
in common language, we term a moral impossibility. 
Now, there are 6,000 kinds of fishes, of which not one 
specimen is to be found in any of the formations pre- 
ceding the chalk. But suppose we lay out of view all 
question of one formation being older than another, 
there are certain strata in which none of those species 
are found. There is no disposition to deny that these 
strata were formed in the water ; therefore, at whatever 
time they were suspended in the water, that water at 
that time contained none of those 6,000 kinds which 
now people it. Then from whence did they all com© 
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if they existed at that period, and yet were not m the 
water when the strata were formed? But it is equally 
admitted that the water in those days contained many 
other kinds of fish now extinct^ and found only in 
certain strata, and it contained scnne few which we find 
in other strata, and some which are still to be found 
in the sea. Can anything be more gratuitous than to 
suppose that all the fishes of a certain dass weire 
destroyed at the formation of those strata, while all 
those of another clasa were afterwards brought from a 
different part of the sea to succeed the last ones, and a 
certain small number survived to mix with other strata, 
or even to last till now ? 

The only soimd objection that can be taken to the 
theory, is that to which the absolute assertion of the 
fact is liable. We can easily ascertain thafc c^*tain 
species are no longer to be found living on the globe. 
But we may not be so well able to affirm with certainty 
that certain fossil genera of one formation may not 
hereafter be found in another, or, which is the same 
fact in another form, that certain hving species may 
not be traced among fossil remains. Thus the small 
family of the camel was wanting in^all our fossil col- 
lections till the late discoveries in tiie Himalaya moun- 
tains have made it probable that a species of this class 
may be found to have existed there with the mastodon 
and other extinct mammalia. This is possible, perhaps 
likely. So an ape's jaw is supposed for the first time 
to have been found in a fossil bed in France with other 
races, and no quadrumane had ever been before traced 
in any part (rf the fossil world. The proof of this 
discovery is, however, as yet involved in some doubt, 
and even were it more precise, we should only have 
two instances in which the negative evidence had failed, 
leaving a multitude of others, hundreds of land and 
thousands of sea animals, of which no representatives 
are to be traced among the fossil remains of any 
country. It must always be recollected that the whole 
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argument rests upon probability, more or less high. 
Even as regards the admitted non-existence of the 
human species, the mere evidence of osteological re- 
searches IS not demonstrative ; for although it is quite 
certain that among the thousands of animal remains 
which have been discovered and carefully examined, 
not a fragment of a human bone is to be found, it is 
barely possible that in some deposits as yet unexplored 
the skeleton of a man may be discovered. We have 
at present only to make our inference squai'e with the 
facts ; to affirm that, as far as our knowledge extends, 
there is no such relic of our race in the earlier strata 
of the globe; and to conclude that, considering the 
extent of past inquiries, the regularity of the connexion 
between other races of different kinds and various 
strata, and the portions of the earth over which our 
researches have been carried the very strong presump- 
tion is against any such contradictory discovery being 
hereafter made. 

III. Whatever opinion men may form upon the ques- 
tion raised by some antagonists of Cuvier's geological 
doctrines, all must allow that considerable light has 
been thrown upon the subject of discussion by their 
labours. Indeed a considerable addition to our know- 
ledge has been made by some of these able and learned 
men, even admitting that they have failed to impugn 
the theory, and taking the facts which they have 
ascertained as forming an addition, by no means in- 
consistent with it. Thus the valuable work of Mr. 
Lyell has, in two essential respects, greatly advanced 
geological knowledge. He has examined, with a much 
more minute attention than had ever before been given 
to the subject, the action of the physical agents actually 
at work before our eyes, and has shown how extensively 
these may operate upon the structmre of the earth's 
surface. It may be admitted, perhaps, that Cuvier 
had somewhat underrated their power, although the 
reader may still retain im opinion, that the force 
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ascribed from the facts to those ordinary physical 
powers is inadequate to produce the effects wnich the 
phenomena present; that all the violent and sudden 
actions known on the globe are topical, being confined 
within comparatively narrow limits, and that the sup- 
position of sudden and even instantaneous change on a 
vast scale in former periods has been too Hghtly taken 
up. Indeed, unless we suppose such changes as might 
happen from the disruption of a continent united by a 
smiall neck of land, like that which may be found once 
to have joined Gibraltar and Ceuta, it seems hard to 
imagine how a tract of country, extending from Hol- 
land to beyond the Caspian, and from Scandinavia to 
the Carpathian mountains, could be drained of the sea, 
which certainly once covered it, or, having stiU more 
anciently been dry, could have been laid under water.* 
But a much more important service has been ren- 
dered by Mr. Lyell's comparison between the different 
formations of the tertiary class; and although it is 
with unavoidable distrust of himself that any one little 
versed in geological science should venture to speak, it 
should seem that the division which he has thus suc- 
ceeded in tracing of the tertiary period, may stand well 
with the previous system of Cuvier, and be received as 
a fact independent of the controverted matter with 
which it has been connected. With the important aid 
of several eminent conchologists, but especially of Mr. 
Deshayes, he examined the numbers of testaceous 
animals traced in different formations; and finding 
that in some strata the proportion of shells of living 
species was very different from others, he distributed 
the strata of this tertiaiy period into three classes 
accordingly ; the earliest being those which contained 
the fewest of our living species. The latest of the 
three periods into which he thus subdivides the tertiary 

♦ In Mr. Whewell's learned work on the Historj of the Inductive 
Sciences, there are some acute and important remarlis on the two theories, 
that of Uniform Action, and that of Catastrophes. B. xviiL, c. 8. 
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era he calls pliocene,* or more recent ; the next before 
miooene,'\ or less recent ; the earliest eocene, X or dawn- 
ing. Serenteen species of shells are common to the 
three diyisions, of which thirteen still exist and four 
are extinct In the pliocene the proportion of existing 
shells always exceeds one-third, and usns^y approaches 
one-half of the wbole found. In the miocene, the exist- 
ing shells fall considerably short of one-half, that is, 
the extinct species preponderate ; indeed, of 1,021 ex- 
amined, less than a fiMi were existing. There are 196 
common to this and the last period, of which 82 are 
extinct In the eocene period, the proportion of exist- 
ing shdis is much smaller, not exceeding three and a- 
h£uf per cent ; and there are only 42 common to this 
and the miocene. In the Paris Basin 1,122 species 
have been found, of which only 38 are now known as 
Kving. 

The theory of Cuvier and Brongniart respecting the 
successive formations in the Paris Basin, appears to re- 
quire some modification in consequence of more recent 
examination. They considered that upon the chalk 
there was hud, first a fresh water formation of clay, 
lignite, and sandstone; then a marine formation of 
coarse limestone ; and then upon that a second fresh 
water formation of siliceous limestone, gypsum, and marl. 
The researches of Mr. Constant Prevost seem to show 
that instead of these three successive formations, there 
were laid on the dialk a clay formation of fresh water 
origin, and then upon that, contemporaneously, three 
others, in different parts of the same Basin, namely, 
a fresh water formation of siliceous limestone, another 
of ^psimi, and a marine formation of coarse limestone. 
In the rest of the series the two theories coincide. 

It must, however, be observed that the more im- 
portant doctrines rf FossH Osteology, even as regards 
their connexion with the history and structure of the 



* UXiutf, mom, and Koowr, recent 
t IfuMV) leas. X H«f, dawn. 
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globe, do not necessarily depend upon the opinions 
which may be entertained of the nM>re controverted 
points of geological theory, while the science of com- 
parative anatomy exists alone, self-contained and in- 
dependent of geology. But all must agree in admitting 
the important service which Osteology has rendered to 
geological inquiries, and in rejoicing at the influence 
which it has had upon those who pursue such specu- 
lations, in promoting a more careful study of facts, 
and recommending a wise postponement of theoretical 
reasoning, until the season arrives when a sufficient 
foundation for induction shall have been laid by the 
patient observer. 



448 



NOTES ON THE FOSSIL OSTEOLOGY. 



• Note I. 

As some learned men are satisfied with the proofs of an a]>e*s jaw-bone 
having been ibond at Sansan, in the south-west of France, and an astra- 
galus of the same genus in the Sivalik hillsi it is very possible that this 
genus may be added to those found in the strata of the Miocene period ; 
for it is only in the more recent formations that these remains are exposed 
to exist That they should be found in any of the Pliocene formations is 
in a high degree improbable; and even Uien we have only got to tlie 
middle of the Tertiary period. No one contends that in the earlier forma- 
tions any such remains are to be traced. 

But in case any objection should be raised to the argument in the text, 
upon the supposition that, because quadrumanous animals were supposed 
by Cnvier not to be traceable in any but the present portions of the globe's 
crust, therefore human remains may likewise hereafter be found in earlier 
formations, we may remark that, even if they were, contrary to every pro- 
bability, there found, no one pretends to expect such remains in those 
strata where no mammalia of any kind have been discovered ; and the 
argument in the text is wholly independent of the particular period at 
which the non-existence of our race is admitted. These considerations 
are fit to be borne in mind, since learned men, like Mr. Schmerling, are 
inclined to think that some human bones found in the same caves with 
the remains of hysenas and other animals, are of contemporaneous origin. 
The great minority of geologists, however, refer the animals in question to 
the last geological era before the creation of man. 

Note II. 

The state of rapid and solid advancement in which the science of Palseon- 
tology now is, may make the summary of its doctrines in any one year 
little applicable to the next The notes to the Analysis of Cuvier, and 
the subsequent account of the labours of his successors, may serve to show 
what inhabitants of the former surface of the earth are at present within 
our knowledge. But with respect to the two important classes of ichthyo- 
saurus and plesiosaurus, the following abstract will prove convenient to 
the student who would compare the present state of our information upon 
these two fossil genera at present with what it was when Cuvier wrote. 
Nothing can better exhibit tiie rate, as it were, at which this science has 
been advancing. I am indebted to my learned, able, and excellent friend, 
Mr. Greenougfa, for this summary, which will be found to be marked with 
the accuracy, the clearness, and the conciseness which distinguish all his 
productions :— 

XCHTHTOSAURUS. 

1. Communis, Cuvier, vol. iL Lias — England and Wnrtemberg. 

2. Couiformis, (See Journal of Acad, of Philadelphia.) Not ^own 

to Cuvier. Lias — Batb 
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8. Grandipes, (GeoL Proc., 1830.) Not known to Cnvier. 

4. Intermedias, Lias — England and Wurtembeiig. 

6. Platyodon, Lias — England and Wortemberg. 

6. Tenuirostris, Lias — England and Wortembeig. 

7. Ichthyosannis, . . . Elimmeridge clay. 

8. Ichthyosaurus,... MuscheUudk — Luneville and Mannsfield. 

PLBSI0SAT7RUS. 

1. GoMfnssii, Quarries of Solenhofen. Not known to Cnvier. 

2. CarinatuSi Lias — England and Boulogne. 

8. Dolichodeirus, ...Mnscbelkalk — Germany; and lias — England. 

4. Pentagonus, Jura beds — France. 

5. Profundus, Variegated sandstone — Jura. Not known to Cnvier. 

6. Becentior, Kimmeridge day. 

7. Trigonus, Calvados — North of France. 

8. Trigonus, Cuvier, voL it, p. 486. Lias, probably. 
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DESIGN. 

All the inquiries in which we have been engaged lead to one conclusion 
of great importance. Notwithstanding the progress which has been made 
in various sciences, the things which have been discovered and ascertained 
bear an infinitely small proportion to those of which we are still either 
wholly ignorant, or imperfectly and dubiously informed. In a vast variety 
of instances, design and inteUigence have been traced — ^instances so well 
deserving to be called innumerable, that we are entitled to believe in con- 
trivance as the universally prevailing rule, and we never hesitate so to 
conclude. But the mode and manner of the working is still, in a prodigious 
number of cases, concealed from us; and we are entitled to infer that 
numberless things which now seem irregular, that is arranged according to 
no fixed rule, are nevertheless really disposed in an order which we have 
not discovered, which would, if we knew all, be as complete as that ob- 
served and traced in the cases known to us. Thus the r^ular working of 
bees, which we have been examining, is reducible to certain known rules; 
the figures formed by them are, in all their relations, familiar to mathe- 
maticians. The problems of maxima and minima, on the solutbn of which 
those operations proceed, may have parallels in the case of other animals ; 
it is not at all improbable that the beaver forms his dike for protection 
against the water upon some such principle, namely, of the form which is 
better than any other conceivable form calculated to oppose a solid re- 
sistance to the pressure of water.* It appears probable tiiat the works of 

* The base of the dike being 12, the top 8 feet thick, and the height 6 feet, the 
facftis the side of a right angled triangle, whose height is 8 feet; and if the materials 
were lighter than water In the proportion of 44: 100, this constiraction would be the 
best one conceivable to prevent the dam from taming round. Bat the form flatter 
than that which would best serve this purpose when the materials are heavier than 
water, Is probably taken to prevent the dam from being shoved fiirward. 

2g 
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spiders in concentric circles, and along their radii, are also regularly 
arranged in known figures, and upon similar principles. Many of the 
parts of plants wear the semblance of regular and symmetrical curve 
lines, insomuch that a mathematician once presented a paper to the Boyal 
Society (on some propositions in the higher geometry), which he entitled, 
from the form of the lines investigated, * Fasciculus Florum Greometricorum.* 
The orbits in which the heavenly bodies move, come manifestly within the 
same remark still more certainly ; for the forms of those paths, the relation 
of all their points to given straight lines, is in a great degree ascertained. 
But it seems very reasonable to conclude, that the small number of such 
regular figures which the state of science in its various branches has as yet 
enabled us to trace, is as nothing compared with those figures still so un- 
known to us, that in common speech we talk of them as irregular, while 
this is only a word, like chance, implying our own ignorance. 

For the mathematical sciences, extraordinary as the progress already 
made may be reckoned, with regard to the difficulty of the subject, and 
the imperfect faculties of man, are most probably still in their infancy. 
Of the infinite variety of curve lines, we know but a very few with any 
particularity, to say nothing of our equal ignorance (connected with the 
former) of most of the laws of complex motion. In the parts of animal 
and vegetable bodies, especially of the larger kind, there are few sym- 
metricid forms observed ; greater convenience, in the former instance at 
least, is evidently attained by other shapes. Tet there seems no reason to 
doubt that all the forms which we see may be in reality perfectly regular, 
that is, that each outline is a curve, or portion of a curve, related to some 
axis, so that each of its parts shall bear the same relation to lines similarly 
drawn from it to this axis, which all its other points do. If we know 
little of algebraical curves, we know still less of those whose structure Is 
not expressible by the relations of straight lines and numbers, the class 
called mechanical or transcendental, the forms of some of which are veiy 
extraordinary, but all whose points are related together by the same law. 
There is every reason to expect that the further progress of science will 
unfold to us much more of the principles upon which the forms of matter, 
both organic and inorganic, are disposed, so that the order pervading the 
system may be far more clearly perceived. 

So of motion — In one most important branch, dynamics is still in its 
in£Euicy ; we know little or nothing of the minute motions by which the 
particles of matter are arranged, when bodies act chemically on each other. 
Even respecting the motions of fluids so much studied as electricity, and 
heat (if it be a fluid), and the operation of the magnetic influence, science 
is so imperfect, and our data from observation so scanty, that mathema- 
tical reasoning has as yet hardly ever been applied to the subject It is 
the hope of men who reflect on these things, and it is probably the expecta- 
tion of those who most deeply meditate upon them, that, in future times, 
a retrospect upon the fabric of our present knowledge, shall be the source 
of wonder and compassion — wonder at the advances made from such small 
beginnings — compassion for the narrow sphere within which our knowledge 
b confined : — and when the greater part of what we are now only able to 
believe regular and systematic from analogy and conjecture, will have 
fallen into an order and an arrangement certainly known and distinctly 
perceived. 
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four periods, in three kinds of 
situations, 372. 
Paris Basin described, 873. 
deposits near the Mediterranean, 

results of Guvier^s researches, 876. 
pachvdermata, four species, 377. 
Sir E. Homers mistake, 378. 
Wiluju specimen, 378. 
elephant, fossil differs from those 

now living, 379, 
perfect specimen of extinct species 

found m 1799, described, 379. 
hippopotamus, two species extinct, 

380. 
mastodon, 380. 
horse remains mistaken for extinct 

animals, 382. 
bones of horse resemble ass, mule, 

and gugga, 382. 
tapir, or djnotherium, nineteen 

feet long, and twelve feet high ; 



Fossil Ostboloot— 

twelve species of this the lophio- 
don genus, 382. 

remains of thirty animals foxmd, 
seventeen or eighteen of which 
are extinct, 383. 

several of these have been buried by 
some revolution of this plane^ 
883. 

Paris Basin, Guvier's diflScnlties, 
384. 

palseotherium, 385. 

anoplotherium, two species, 885. 

extmct animals, resembling hog 
kind, tiger, kangaroo, deer, oxen, 
886, 887. 

similar remains found in Tuscany, 
France, and England, of bears, 
hyaenas, wolves, foxes, and a kind 
of dog, 888. 

conclusion^ that many animals ex- 
isted pnor to man, 390. 

of toothless animals, great variety 
found, 391. 

megalonyx and megatherium de- 
scribed, 391. 

sea mammalia, peculiarities 0^ 392. 

fossil dolphin, 892. 

whales, 892. 

conclusion, that the earth difiered 
widely from its present state, and 
that the ocean was the agent, 394. 

extinct reptiles, 394. 

crocodiles, 394. 

tortoises, 895. 

megalo-saurus, 397. 

bird-Uzard, 397. 

Collini, M., discovers the genus 
pterodactylus, 398. 

ichthyosaurus and plesiosaurus, 399 
to 401. 

caution as to examining remains, 
note. 400. 

Cuvier s sagacity, 401. 

his industry, 402. 

his evidence more appreciable than 
Newton's, 403. 

difficulty of comprehending astro- 
nomical phenomena, or demon- 
strations thereof, 405. 

application of Cuvier's * Becherches* 
to theology, 406. 

sea and land have changed places, 
407. 

sea at a remote period contidned 
many animals now extinct, 408. 

suddenness of the changes, 408. 
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Fossil Osteology. — 
primitive rocks h^ve been held in 

solution by the ocean, 409. 
the forces by which geological 

changes were made, dineredurom 

those now observed, 410. 
volcanic action is merely local, 411. 
results of Cavier*s inquiries, extinct 

animals, but no human bones 

found in strata, 414. 
uncertainty of history, 415. 
geological mference as to the deluge, 

the present is. the fourth era of 
ammals, 415. 

conclusions, 416. 

applied to theology, 417. 

act of creation clearly demon- 
strated, 417. 

''chain of being" theory, unten- 
able, 418. 

a succession of animals proved, 420. 

note on Paley, 422, 

Cnvier*s successors, 424. 

their names, 425. 

the dinotherium, 426. 

megatherium, 426. 

other species in South America, 428. 

iguanodon, 428. 

researches in India, sivatherium, 
431. 

study of impressions in sand, 432. 

Duncan's discoveries, 433. 

classifications of Agsussiz, 436. 

conclusions as to extinct races, 440. 

Lyell*s work, 444. 

notes, 448. 

notes, fossil osteology, 428 to 429. 
Franklin, simplidty of his apparatus, 

253. 
Friendships among animals, 271. 

Ganoideans described, 237. 
Geology, its wonders, 32. 
Glow-worm, experiments on, 809. 
Goats, intelligence of, 268. 

Harvey, his first ideas of drculation 

of the blood, 118. 
Heame, his account of beavers, 259. 
Helvetius, on animals, 284. 

on instinct, 285. 
Hippopotamus, fossil, described, 880. 
Hoibach, Baron, his 'Systtoie de la 

Nature,' 144. 
Home, Sir E., his discovery, 899. 
Hook, Dr., on analysis, &c., Ill, Dot«. 



Horse, wHd, appoints a watch, 260. 

a smuggler's norse, 260. 

Norwegian, 266 
Hulme on the glow-worm, 809. 
Hume, on cause and effect, 142. 

on animals, 284. 
Hunter, John^ on bees, 812, 842. 

his anatomical skill, 440. 
Hyoena, habits of, 33. 
Hypothesis, dangers of, 107. 

Ichthyosaurus, his ^rey, 434. 
Iguanodon, desmption of, 428. 
Imagination, what, 294. 
Immortality of soul, ancient doctrines 

of, 163 to 166. 
Lnsxinci^ 
facts, 180. 
defined, 181. 

reason, a bundle of instincts, 184. 
habits of wasps, 187. 
ducklings, 192. 
bees, 193. 

unity of instinct, 193. 
defined, 194. 
harmony of instinct with reason, 

200 to 204. 
instinctive desires defined, 206. 
their consequences, 207 to 210. 
theory, *'are animals machines?'* 

211. 
Descartes and More, 212 to 217. 
Newton's opinion, 217. 
bees' architecture, 222. 
geometry and economy of, 223. 
Maraldi, 223. 
the bee right, the philosopher 

wrong, 225. 
the bee works accurately without 

plan or tools, 227, 228. 
law of mind in the bee, 236. 
in the wasp, 241. 
desired have results similar to mind, 

242. 
objections, 243. 
general law, 245. 
philosophically speaking, nothing 

is disgusting, 246. 
facts, 248. 

bee, wasp, a paper maker, 250. 
uniformity of operations not effect 

of experience or instruction, 250. 
the chioE, ants, wasps, ratiocination 

in various animals, 252 to 256. 
beavers, 257. 
Heame's account, 259. 
pigeons, 259. 
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I^TSTINCT— 

tield-fares, 260. 

horses, 260. 

foxes, dogs, instinct or reason, 261. 

swallow, 262. 

dogs, sin^ng birds, training, ani- 
mals finding their way, 266, 267. 

carrier pigeons, 268. 

impulses, 269 

langnage of animals, 270. 

elephants, opinions of Platarch, 292. 

Virey's work criticised, 276 to 280. 

vertebrated animals have intelli- 
gence, 278. 

invertebrated have instinct, 278. 

objections, 278. 

rapid flight of birds, 279. 

logic of the subject, 280. 

extraordinarv beggar's dog, 281. 

theory of animal intelligence, 283. 

sceptics, as Holbach, lowered human 
nature to raise that of animals, 
284 to 287. 

Lookers quaint remark, 287. 

Addison's, 287. 

our researches into human faculties 
are merely comparative, 288. 

man differs from animals in ac- 
cumulating both intelligence and 
possessions, 289. 

Adam Smith says animals do not 
barter, 289. 

yet dogs and horses co-operate with 
each other, 290. 

unity and rapidity of mental opera- 
tions, 291, 292. 

passiveness of mind, other defini- 
tions, 293 to 297. 

abstractions denied, 296. 

nominalists and realists; do we 
think in words? 297. 

classification and abstraction pos- 
sessed by all, 298. 

language of animals, 299. 
•experience acquired by birds and 
monkeys, 300. 

want of fingers in animals, ele- 
phant's trunk, 301. 

sameness of moral and intellectual 
character, 302. 

sagacity of animals manifested in 
variety of modes, 304. 

conclusion of a superintending in- 
telligence placed in a stronger 
light the more we investigate, 

^ 306, 306. 
Kotes — ^instincts of ducklings, pigs, 



Instinct — 

alligator, water-moth, Mexican 
hunting dogs, elephants, 307, 308. 
Appendix — glow - worm, physio- 
logical and chemical experiments, 
309. 
Intestines, spiral, of certain species, 
435. 

Jefferson and his megalonyx, 870. 

Kirbyand Spenceon glow-worm, 311. 
Eorkdale in Yorkshire, remarkable re- 
mains found there, 888, 389. 
Knight, Sir T. A., his ob8ervations,264. 

Lampyris genus, all luminous, 310. 
Language understood by animals, 299. 
La Place, his merit, 29. 
Leibnitz invents differential calculus, 

62. 
L*Euillier, M., on bees, 346. 
Locke, classification, 138. 

quaint remarks, &c, 287. 
Lophiodon genus, 382. 
Lucem, arms of that town, 369. 
Lyell, his work, 444. 

Macaire on glow-worm, 310. 
Macartney on the glow-worm, 309. 
Mammalia, extinct species, 429. 
Man-of-war bird, 270. 
Maraldi and Eoenig, examination of 

cells of bees, 223, 224. 
Mastodon, peculiarity of, 380. 
^Mecanique Celeste* understood by 

few, 404. 
Megalonyx described, 891. 
Megalo-saurus, 397. 
Megatherium described, 391, 426. 
Melbourne, Lord, wittv saying of, 189. 
Metaph;^sics, treats of existences and 

duties, 8. 
Monboddo, Lord, his remark, 266. 

his peculiar opinions, 285. 
Monkeys, anecdotes of, 254. 
Montagu, his life of Bacon, 174. 
^ Mortu,' definition of the term, 7. 
More, his remark on Descartes, 214. 
Mosasaurus discovered, 401. 
Motion defined, 17. 
Murray on glow-worm, 810. 

Natural Theoloot, definitions, 6. 
analysis, hK 

powers of the mind, active and 
speculative, 13. 
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Natural Theology— 

their objects, 15, 16. 

nicety of proofs, 17. 

our physical knowledge, the result 
of reasonings upon oar sensa- 
tions, 18 to 20. 

the eye, 22, 23. 

the egg, 24. 

joints, 2.'>. 

larynx, 27. 

head of porpoise, 27. 

planetary system, 28. 

gravitation, 29. 

Paley's reasoning, 30. 

osteology, 31. 

and ante-diluvian zoology, 32, 33. 

are all inductions applicable to 
natural theology ? 36. 

psychology, 37. 

Kay, Derham, and Paley overlook 
the mind, 38. 

proofs of mental existence as clear 
as of physical, 39. 

structure of mind, 41. 

attention the most important fa- 
culty, 41. 

helps to it, 42. 

memory, 42. 

habit and its wonders, 43, 44. 

passions, their uses, 45. 

curiosity and desire of communi- 
cating, 46, 47. 

instinct of animals, are mental 
faculties, 50. 

dogs, bees, 51. 

conviction that mind exists, neces- 
sary to belief in the Deity, 53. 

a priori ar^ment, 55. 

merely an mductive ailment, 58. 

inaccurateljr called h priori, 58. 

Clarke criticised by Beid and 
Stewart, 60. 

Locke and others quoted, 60 to 64. 

ethics, less studiea than other part 
of inquiry, 65. 

immateriality of soul, fundamental, 
66. 

materialist theory not supported 
by experience, 69. 

but contrary to it, 69. 

annihilation contrary to experience, 
70. 

change rather than creation ob- 
served in the world, 72. 

wonderful rapidity of mental opera- 
tions, 73 to 77. 

vigour of mind in old age, 78. 



Natural Theology — 

the body is continually changing 
its composition, 79. 

the mind never, 80. 

a proof of its separate existence, 
resume of the argument, 81. 

supposed design of the Creator, 82. 

desu-e of immortality, 83. 

affections, 83. 

no barbarous tribes without some 
religion, and why, 84. 

moral progress, its end, 85. 

insect transformations, and analo- 
des suggested, 85, 86. 

endless duration, 87. 

Bacon's * final causes* misunder- 
stood, note on Dean Swift, 88. 

extracts from Bacon, 90. 

Bacon deprecated use of ' fancies ' 
in science, 92. 

Bacon censures the ancients for 
abuse of logic and mathematics, 93. 

his *Sylva Sylvarum' weak, 95. 
^ successful naturalists addicted to 
natural religion, Boyle and New- 
ton eminent instances, 96, 97. 

scientific arrangements, 98. 

safe, when inductive, 100. 

three applications of science, 101. 

experiments, 102, 103. 

the bases of induction, 104, 105. 

risks of hypothesis, 107. 

experiments incomplete without 
sjrnthesis, 108. 

Cavendish and Priestley, 108. 

note^ analogy and identity are 
different, 109. 

rule for analysis and synthesis, 110. 

pleasures of science, mathematics, 
physiology, &c., 112 to 119. 

atheistic reasonings from physio- 
logy, 121. 

all science abounds with truths 
available in natural theolosy, 122. 

elevating nature of the stndy, 123. 

connexion between natural and re- 
vealed religion, 127. 

errors of friends of religion, 127. 

Boyle^s lecture fund, and the emi- 
nent men and works it has brought 
forward, 128. 

Butler's analogy, 129. 

the great advocates of natural, were 
also advocates of revealed reli- 
^on, Boyle, Newton, Bacon, 129. 

error of supposing natural theology 
does not aid revelation, 1^. 
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Natural Theology— 

argnment on miracles, 181. 

their harmony wifch natural theo- 
logy, 182. 

supports testimony, 188. 

assists piety, 184. 

exemplified in the Psalms. &c, 135. 

notes, classifications, by tne Greeks, 
b^ Locke, Turgot, and Bacon^ 1 38. 

anaents deemed mind to be mde- 
stnictible, 162. 

excellence of Plato^s ideas, 163. 

and note of Gioero% 166. 

Bishop Warbnrton, 167. 

idea oi retribution among the an- 
cients, 170 to 174. 
Newton invents differential calculus, 
62. 

originated ideas used by Dr. Clarke, 
96, 97. 

on instinct, 217. 

his* Optics,' 220. 
Nominalists and Realists, 297. 

Ohio animal, or mastodon, 880. 
Ontology, what, 8. 
Osteology, 81. 

Pakeotberium, 883. 

Paley, his Natural Theology noticed, 1. 

his definitions, 6. 

bis arguments, 80. 

bis ]^lan borrowed from Derbam, 87. 

ments of his style and lo^c, 88, note. 

his distaste for metaphysics, 54,note. 
Paper made by men in 1270, 250. 

by wasps 6000 years ago, 250. 
Perception, what, 294. 
Pigeons place sentinels, 259. 
Placoldeans described, 437. 
Plato, his reasoning, 140. 
Plesiosaurus described, 899. 
Plutarch quoted, 272. 
Pope on instinct^ 219. 
Pnestley on instmct, 284. 
*Principia' of Newton understood by 

few, 404. 
Psychology, what, 8. 
Pterodactylus described, 898. 

Queen bee, how her loss is supplied, 
864. 

Rational acts of bees, ants, wasps, 
and birds, 252. 
monkeys, and horses, 254, 255. 
bears, 256. 



Raven, how it obtsuns water, 253. 
Ray, on * Wonders of Creation,' 87. 

on the glow-worm, 811. 
Realists, 297. 
Reaumur on the chick, 251. 

on bees, 812, 863. 
Rhinoceros, fossil, 877. 
Robinson, on sceptical school, 285. 

Sea mammalia, peculiarities, 392. 
Sedgwick, his merit, 425, 
Sharks, their utility, 438. 
Singing birds, 268. 

smgmg hereditary, 264. 
Sivatnenum discovered, 431. 
Smellie, his * Natural History,* 184 
Smith's * Moral Sentiments,* 189. 

says animals do not barter, 289. 
Smuggler's horse, 260. 
Society of Useful Knowledge, 275. 
Socrates, his discussions, 189. 
Spallanzani on glow-worms, 809. 
Stewart on analysis and synthesis, 
note. 111. 

on natural religion, 189 to 142. 
Stulbrues, Swift's note on, 88. 
Style of writing instructively, 275 to 

277, 281. 
Swallows, 262. 
Swift, note on, 88. 

his satire, 297. 
'Syst^me de la Nature,* examined, 
144. 

TillotsOn, Archbishop, quoted, 185. 
Time, defined, 57. 

Torre, his powerful microscope, 190. 
Triphius, described, 898. 
Tui^t, dassification by, 188. 
Tuscany, remariuible remains found 
in, 288. 

Virey, M., his work criticised, 275. 

condemned, 277. 
Voltaire on animals, 284. 

Warburton, Bishop, on andent doc- 
trines, 167. 

his errors, 168. 
Wasp, its habits, 187, 241. 

a paper maker, 250 to 252. 
Water, analyzed by Cavendish and 

Priestiey, 108. 
Water moth, ballasts its nest, 254. 
Web-foot described, 25. 
Whales, fossil, 892. o. ' 

Woodcocks, 266. '^ 

L- r 



